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Preface
The pqrpose,of this study was to conduct a comparayive
analysis of Department of Defense a;d civiliarn hospital
inventory management sysfems. The\;iteraty:é Eeview
conducted led to the devélopme@é of measu;emgnt‘questions

«

which were used in personal interviews of respondents at

three hospitals: one US Air ‘Force, one Ué<Arﬁyy.aqd one
civilian. &he results of-the inE;}viewsvwere assembled,
analyzed, and conclusions regdrding the inventory management
‘systems studied vWere derived. ] -

The completipn of this thésjs would not have been
possible, were it not for the assistance and guidance of
many individuals. I would particularly like to thank PTC
John Clarke for his initial advice in developing this
research topic. I will be forever indebted to Lt Col
Phillip E. Mil%er for his steadfast guidance and patience as
my thesis advisor. His insight and skill continually
nogrished my desire to gonduct this thesis research. 1
would like to thank the logistics staffs of Wright-Patterson
Medical Center, Xettering Medical Center, and Evans US Army
Community Hospifal for their cooperation in coaducting the
interviews and providing pertinent documentation on the
inventory management systems at the respective

organizations. For her direction and assistance in

developing the final draft of this report, I extend
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gratitude to Mrs. Jonna Lynn Hamrick. Ultimately, I would
like to thank my husband, Roger and my son, Preston, for

bearing with me during many hours of solitude. As a result
of their understanding, the strength of the bond our family

experiences nhas grown.

Karen A. Lemay
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1 Abstract
The purpose of this thesis was to determine if one

method of inventory management would standardize procedures
and minimize costs for Department of Defense and civilian
hospitals. This was accomplished by conducting-a
comparative analysis of inventory management systems used at
¥right-Patterson Medical Center, Wright-Patterson Air Force
Base, ‘Dayton, Ohio; Kettering Medical Center, Kettering,
ohyo; and Evans US Army Community Hospital, Ft. Carson,
Colorado.

The literature review examined various inventory
management methods used for both general! and hospital-

specific inventories.

The measurement instrument developed to gain informatzon
on the specific inventory management systems used at the
three hospitals was an opén-ended questionnaire. The

conceptually clustered matrix was selected as the

\\\:fethodology to conduct the analysis.

=> The thesis concluded that, although different iutomated
systems were used at the three hospitals studied, the basis
of each inventory management system was Economic Ovder
Quantity (E0Q). The changes desired by all the individuals
interviewed were in the user interface to the automated

systems, not in the method by which inventories were
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~— maintained. EOQ is a satisfactory method of inventory

management for DOD and civilian hospitals. £
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A COMPARATIVE STUDY OF DOD AND CIVILIAN

HOSPITAL INVENTORY MANAGEMENT SYSTIMS

I. Introducticn

General Issue {

(L1

The task of supply management “ithin the setting of a
medical facility is vary demanding. Many internal and
external factors impact upon a systematic approach to

maintaining adequate supplies for the least cost. In the

current atmosphere of a declining Zederal

o

udget, cosi
becomes a major concern in every aspect of supply

management, to include the area of -inventory managemeat.

The fluctuating demand for medical supplies further
complicates automation of medical supply anventory Syétems.
Within the Department of Defense (DOD) hospitais, there are
a variety of methods used to manage medical supply

1aventories.

Justification

The United States Depértment of the Army Surgeon
General, Health Care Logistics' office, expressed a desire
for a thorough examination of the current inventory
management system to determine if improvements could be
made. If improvementis are realized, this should ultimately

allow inventory managers to obtain improved effectiveness

. 1
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and reduced costs, and to parailel the changes in the
g

defense budget.

Research Obijective

In order to examine the current inventory management
systems, this researcher will conduct a comparative study of

the systems used at one US Air Force, one US Army, and one

[N

civilian hospital. fThe results of this study will allow for
a determination of whether one most efficient and effective
inventory management system exists, or if any modificat:ions

to existing systems would improve efficiency and

2ffectiveness.

Svecific Research Question

With several inventory management systems currently uszed
by DOD and civiiian hospitals, can one method be found which

would standardize procedures and minimice costs?

Investigative Questions

In order to answer the specific research questxoq stated
above, *".2 :ollowing investigative questions must be
answerad,

Quastion 1.‘ What inventory management systems are
currently used in logistics divisions of LOD hospitals and
in materiels management cffices of civilian hospitals? .

Question 2. How do inveantory management systems measute

both efficiency and effectiveness?

2




Question 3. How do the inventory management systems
differ?
Question 4. If least cost is not maintained, where does

management feel that improvements could be made?

Definitions

1t is imperative that the following terms be identified
and defined in order for the reader to have a clear
understanding of the terminology used in this thesis.

DOD. This term refers to the Department of Defense,
which includes the US Air Force, the US Army, and the US
Navy.

EMC. This is an acronym for the Kettering Medical
Center, which is comprased of (KH), Xettering Memorial
Hospital, Kattering, Ohio, and (SH), Sycamore Hospital,
Miamisburg, Ohio.

Lead Time. Lead time is defined by Ammer as the amount

of time between recognition of need for an iitem and receipt
of that item (L:201),

Order~-Peint. An inventory control system which 1is
regulated by the period between orders, and in which the
crder gquantity 1s fized (1:228). '

Order Ouantityv. Order quantily is that amount of

material which is ordered to replenish stocks on hand.

Periodic Reordering. Thiz inventory control system 1s

the opposite of an order-point system. Under periodic




reordering, the period between orders is fized, and the
inventories are regulated by the quantity ordered (1:223).
Reorder Point. The level of inventory at which an order
for replenishment of stocks is placed.
Safety Stock. Safety stock is defined as extra
inventory which "is needed to protect against unreliable
ferecasts" (1:203).

Stockout. Stockout is a condition in which fluctuations

in lead times for replenishment or usage of an item cause
depletion of the' 1item (1:202).

Inventory Turnover Rate. The number of times that

inventory is required to be replenished within a specified

period of time,

Sgope and Limitations

This research effort will be limited to review of only
Us Air Force and US Army CONUS-based military medical
treatment facilities, and civilian hospitals. A US Navy
medical treatment facility will not be studied. More
gpecifically, the three hospitals under investigation are
Wright-Patterson Medical Center, Wright-Patterson Air Force
Base, Dayton, Ohio; Evans US Army Commun:ity hospztal. Ft,
Carson, Colorado; and Hettering Medical Center, Ketteving,

Ohro.




summary

This chapter identified both an area for potential
improvement and for a decrease in costs in hospital
logistics. In addition, Arjustification, spgcific
investigative questions, and some important definitions have
been included. The remaining chapters will attempt to
provide answers to the investigative questions. Chapter 1I
wxll provide a review of current literature, including a
discussion of various inventory management méthods in use; a
review of the inventory management sysiems used at both the
US Air Force and the US Avmy hospital, as well as the
civilian hospital inventory management system; and a
discussion of the factors used to measure inventory
efficiency and effectiveness. Chapter ITI will discusz %he
measurement instrument designed Lo gather answers to the

measurement guestions derived from the invasfig:z ive :

questions, “he population from which the responses were
obtained, and the data collecticn process. In addition, a
thorough explanatien of the analysis which will be used :n =
2xamining the data wall be included. cChapter IV wi.l

describe the analysis of the responses and the daka

collected, and Chapter V will provide a discussion of the

Zindings and recommendations, as related tc the specific

ravestigative questions stated earlier 1in this chapter,

s e e -
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II. Literature Review

Introduction

This literature review is intended to enumerate some of
the current strateéle; that are assisting managers to
increase performance in the area of logistics management.
This will be accomplished through the identiﬁicatién of
various logistical inventory management methods. 1In
addition, a review of factors which contribute to measuring
inventory effectiveness will follow. The specific ainventory
management methods used at the three hospitals under
investigation will be fully describeq, based upon literature
provided by the hospital materials managers. A summary of

the contents of Chapter II will conclude the Literature

Review.

Basic_Inventory Management Systems

A‘variety of inventory management systems exist today.
In this section, four of the more commonly used systems will
be discussed. They are the two-bin system, the perpetual
inventory system, the ABC inventory system, and the econom:e
order gquantity system.

Two-Bin System. According to Dean Ammer, in his book
entitlied Materials Management, the two-bin inventory
management syatem "is the oldest and simplest system of
1nventory control™ (1:210). Under this method, cne bin is

6




used to store inventory ééual to that amount which would
notmally be used during lead time, in addition to an
apptopriate. amount of safety stock. 'The §econd bin is used
to hold the remaining inventory. "When the stock in the
second bin is used up, the order point is reached” (1:210).
At this point, theé required gquantity of stock is ordered,r
and the stockage from the first bin is used. BAs soon as the
requested stock is received, the bin holaing the lead time
and safety stock is replenished to its former level, and any
remaining stock is placed in the fivst bin for current use.
Ammer states, "the two-bin system is best suited for items
of low value, Zairiy consistent usage, and short lead time"
1:210). Ammer concludes his discussion of the two-bin
system by providing some common uses for this inventory
management system, such as office supplies.

Perpetual Inventory System. "The two-bin system
actually is a primitive version of a conventional perpetual
inventory control system" (1:210). Ammer continues hy
clarifying the difference between the two-bin system and the
perpetual inventory system. He states that the perperual
zdventory system does not require a saparation of the stock,
as there are records maintained which depict the amount of
lead time and safety stock necessary, as well as the reorder
point. The card maintained for the inventory items shows
all transactions affecting the inventory level: 1issues,

receipts of supplies, and quantities on order. With this

s
e e A e R

B




P

P R ) Yo e s e N |

[ P

system, the records show the quantity on hand, as well as
the quantity on order. 1In this manner, the total value of
inventory can be calculated easily (1:211). The per?etual
inventory system is commonly used by companies for
maintaining production parts.

While the perpetual inventory system is much more

expensive to operate than the two-bin system without

records, its cost usually is more than justified for
relatively valuable items subject to losses from

pilferage (1:211).

According to Ammer, the perpetual inventory and itwo-bin
systems are inventory systems based on a fixed reorder
point. In these systems, a fixed quantity of stock is
ordered when the quantity of inventory drops tov a

predetermined level. The stocks fluctuate as depicted in

Figure 1, below.

INVENTORY MODEL

CURRENT STOCKS

ORDER
QUANTITY

JOTAL
STOCK

SALETY STOCK

TIME

Figure 1, Fluqtuations in Inventory over Time (1:201)
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;The amount pf:inventdny a .company carries is &etgrmined
by three basic vdriables: .ordef quanyitx, lead time, and
reliabllity of forecaéts’oﬁ,m;tetials‘usage"t(l:ZOO).
Another invefhtory gystem which .separates inventory into
categories for further control is the BBC .system.

ABC_System. Ammer describes the ABC system of inventory
control. This system is designed to group items by value:
high-cost items in group A; medium-cost items in group B;
and low-cost items in group C. The group C items are
managed. with a higher level of safety stock than either
group A or B, as it is less expensive. As a result of the
higher safety stock level, these items receive little
attention from inventory clerks. More time is devoted to
managing the Group A inventory, as it accounts for 70
percent of the total inventory value (1:221). A typical,
representation of the three categories is listed helow in
Table 1.

TABLE 1

ABC Inventory Categories (1:221)

Category % of Items % of Value
A 10 70
B 20 20
c 70 10

e e At AR Y
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‘As depictéd -above, the B items aécount for only 10 percent
of the total inventory, but 70 percent of thé £ptal value. »
The medium éost B items account for both 20 percent of the
inventory items, and 20 pefcent of the val&e. The C items,
which are the least expensive, comprise 70 percent of the
total inventory, but only 10 percent of the value (L:221).
"With ABC control, it is possible to risk fewer stéckouts
and reduce investment in inventories™ (1:222). Ammer states
that prevention of stockouts through the accumulation of

safety stocks can be obtained fairly inexpensively for ¢

items. If the same level of safety stocks were accumulated

for A items, the total cost would be much greater for a
lesser quantity of inventory, given that each item is more

expensive. "The ABC systém permits selective inventory
control"™ (1:221).

,

The inventory control csystems discussed above are all
max-min systems, otherwise known as order-point systems.
Ammer states that the benefits of these systems can he
enormous in the correct applications. Max-min systems are
most effective when both the lead time and the fcrecasted
demand for the items can be predicted accurately (1:227).
Not all inventory systems operate under such static
conditions. Ammer concludes his discussion of max-min
systems by describing three major weaknesses. According to
a survey conducted by the National Industrial Conference

Board, companies using inventory control systems reported

10 ;
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that max-min systems were not effective for the following
reasons:

1) due to a lack of ‘time, individual inventory item
levels were not reviewed by management. As a result, the
stock clerks were responsible for, establishing stockage
levels;

2) since management does not review each item's
1nventory level, years may pass before .stockage levels and
reorder points are adjusted to coincide with changes in
demand; and

3) the posting of records can lead to a critical item
not being ordered in a timely manner. The stock clerk
responsible for posting the records may not be aware of the

need for placing a new order until the last withdrawal of

‘that item is recorded. The time delay in receiving the new

order will be partially dependent upon the period of time

required to conduct postings to the records (1:228).

Analvtical Inventory Management Systems

There are a variety of analytical inventory control
techniques which can be used for managing inventories. One
such system is called the Economic Order Quantity (E0Q)
system.

Economic_Ordey Quantity System. Ammer states that "one

of the most important goals in materials management is to

strike the most economic balance betweer. cost of possession

11
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and cost of acquisition in determining, order quantit.es"

(1:239). These two values are essential to the use of the

economic order quantity system of inventory management.
Ammer defines the cost of possession as a combination of
three costs: storage, obsolescence,

(1:239).

and capital costs

Storage cost is comprised of the cost for storang the

inventories, such as warehousing and taxes, as well as the

salaries of the personnel who work with the materials while
in storage.

Obsolescence cost occurs when inventory for an item has
accumulated. Either there is no demand for the item, or the

demand is slower than expected, and the item spoils,

_shrinks, disappears or is not used. Ammer states that

although obsolescence can not be predicted, it is possible
to apportion a percentage of the total cost of possession as

a buffer against losses from obsolescence. This portion of

the cost of possession varies from organization to
organization, "but few companies can hold it to less than’l
percent of the value of the inventory per year" (1:240).

Capital cost is the final area of cost of possession for

wnventories. This is the actual dollar value of the items

being held in 1nventory.

One of the methods used to determine the efficient use

of inventory capital is inventory turnover. Ammer describes

this as the "ratio of sales to inventory" (1:240). There

v et e S mronia. A
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are two ways in which a company can increase this ratio: by
reducing inventories or by increasing sales while
simultaneousiy maintaining inventory costs. Either
situation will result in an increase in available capital
{1:240).

Ammer describes another method for determining the cost
of capital in inventoty: opportunity cost. Uader this
method, it is assumed that the cost of capital is equal to
what it would earn if it were invisted in the most
advantageous way (1:240). The range of cost defermined from
this method can vary widely. Even on a month to month
basis, fluctuations in demand can drastically change
opportunity costs.

The second va{ue required for the use of the economig
order quantity system is the cost of acquisition. Ammer
describes two major cests which comprise the cost of
acquisition: purchase and ovdering.

Purchase cost is the money paid for the itéms of supply.
This cost can fluctuate, depending on the quantity of the
rtems ordered. If larger guantities can be purchased, the
per item cost is usually lower than if smaller purchases
were made.

Ordering costs are defined by Ammer as the other cosis
involved with the acquisition of supplies. These include

transportation, recéiving, expediting, and packaging
(1:241).

13
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Hospital Inverntory Management Systems

Material relating to healthcare and hospital inventory
management systems was very scarce. Only one reference
soutrce could be located which discussed inventory methods

for this unique group of organizations. Dean Ammer, in his

boék, Purchasing_and Materials Management for Health-Care

Institutions, stated three reasons why it is necessary to

maintain inventories: 1) Protection against uncertainty;
2) Substitute for other costs; and 3} Adjustment of usage
to supply. As protecticn against uncertainty, inventories
will sexve as a buffer in the event of fluctuations in
demané or changes in the supply system. Ir setying as a
substitute for cther costs, maintaining inventories reduces
the ccs?s invplved with the purchasing and warehousing of
supplies. As an example, an item bought in lots of 1, |
rather than lots of 100, would increase the administrative .
and processing recuirements by 100. This would be extremely
costly. Adjustment of usage to supply occurs when the ;
quantity of supply reguired for use is less than the amount ‘
purchased, which results in a quantity maintained an .
inventory (2:118).

Ammer continues, "Inventory management 1s the science
(and art) of weighing costs of carrying the stock against
the losses that may accrue if the material is not available

when needed" (2:118).

14
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General Inventorx’uanagement Systems. For healthcare
institutions, Ammer d;scribes three ‘types of inventory, .
control systems: no control, order-point control-, and ,
veriodic control. Some healthcare institutions use a

combination of these systems.

No_Control Inventory Management System. Ammer

states that the no control system is often used by smaller
healthcare organizations, wherein the cost of employing a
controlled inventory system is more expensive than the
results that would be achieved. &an exampie of an
organization which could effectively use this system is a

smail nursing home (2:119).

Order-Point Control Inventorv Managemeni Svstem.

Under the order-point control system, a specific level is

selected as the reorder point. Whenever supplies fall to, '

or below, that level, a reguisition  for new supplies is
processed. The time elapsaed between order and receipt of
suppiies from the distributer is an important consideration
for this method (2:119).

Periodic Conktrol Inventory Management System. The

third system which Ammer describes is the period:ic control
system., Under this method, the quantity ordered will vary,
but the time between placing orders is constant; for

example, once every 60 days (2:120).

15
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Informally, both the periodic and order-point .control
sgstems are employed by hospitals. Periodic systems are
informally used By hospitals when healthcare sales personnel
visit the hospital at equal L}me'intervals to renlenish
orders that are needed. On the other hand, the order-point
systenm is often used ‘informally with the two bin system, in
which the working and reserve stock are located. Once bthe
working stock is depleted, an order is placed and the
reserve stock is used until the new order is: received
(2:120).

ammer states that hospipals often have a cross between
an order-point and a periodic system of inventory control.
This is demonstrated by the fact that reserves of stock are
maintained, either physically or through. a computerizé?
program. Yet, at the same fime, a periodic ordering process
is accomplished by sales personnel who visit as frequently
as once per week to receive new orders for drugs and
supplies (2:121).

Costs Involved with Inventories. For healthcare

organizations, Ammer describes three major costs invoived
with inventories: cost of possession, usually representad
as a percentage of total inventory value, cost of
acquisition, and cost of stockout.

The four major components under cost of possession are
purchase quantity, interest or opportunity cost storage

cost, and obsolescence or shrinkage. "Purchase quantity is

16
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usually the biggest determinant of inventory investment and,
consequently, of average carrying cost” (2:122). Any
organization desiring to minimize inventory and carrying
costs will buy less quantity, more frequentiy. However, the
supplies could be more expensive, as suppliers often provide
a reduction in cost for larger quantities purchased.

Interest cost is defined by Ammer as the interest rate
that the bank charges for an institution to borrow money.
1f inventory could be reduced, the total value of borrowed
money would decrease also., "“The institution that is not in
debt would use a capital cost equal to what it could earn on
the money if it were Yo invest it" (2:123).

Storage cost, the third component, is the amount of
noney required to warehouse and maintain the inventories.
This cost is determined by dividing the total annual cost by
the annual cost in inventory, and is expressed as a o
parcentage (2:123).

The last component, obsolescence and shrinkage, occurs
when an item of supply in inventory is no longer needed by
the organization (obsolescence) or when the item is lost
erther through pilferage (shrinkage) or through neglect of
staff personnel to charge a patient for an item.

The cost of acquisition in hospitals is comprised of two
elements: first, the cost of transporting the supplies from
the distributor to the hospital, and second, the cost of

redastributing the supplies once the hospital has obtained
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them (2:126). Included in the cost .of acquisition is the
cost of transportation, the wages and benefits of the
personnel who move the materials, and the multitude of costs
involved with the purchasing and receiving departments.

Ammer points out that the possibility of a stockout loss
"varies inversely with the inventory investment” (2:128).

To help ensure this stockout loss does not occur, safety
stock is maintained to serve as a buffer when "lead-time
usage is greater than expected" (2:129). There are two
circumstances when this can occur: L) demand is higher
than expected during the lead-time, or 2) the quantity of
time the supplier takes to ship an order is greater than
anticipated (2:129).

Ammer states that the most precige system used Lo
maxntain inventory control for qedical and surgical supplies
and drugs is "an order-point system that operatés
pericdically” (2:133). Under this system, many items are
delivered on a regular, if not weekly, basis, and there 1s

an order point set for each item used (2:133).

Aids_to Inventory Control Mathods

In order to gain insight inzo the aids available to
control inventory management, a review of some of the
current practices is provided. There are twe terms which
need clarification befove proceeding. The first term is
JIT, which is an acronym for Just-In-Time. This is a recent
forecasting method used in the inventory and stockage of
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supplies. The second term is electronic data intétchange,
which 'is' a method of information transfer which uses
communication lines. This part of the literature review
will focus on three areas that are of importance. in the
total process of logistics management: Just-in-Time, bar-
code labeling, and automation.

Just-In-Time. The first of the three areas which were
reviewed is Just-In-Time, or JIT. Bowersox, Larter and
Monczka conducted an overview of an educational program in
Materials Logistics Management developed at the Graduate
School of Business Administration at Michigan State
University in 1280. The purpose of the program was :o
educate future professionals in the importance of materials
management, with a paxt%cular‘emphasis cn three areas:
physical distribution, manufacturing, and purchasing (3:27).
One subtopic under the area of manufacturing which wag

taught to the students is Just-In-Time. ‘Bowersox states

that another term for Just-ln-T@me is "Zero Inventory"
(3:32). "“The Japanese have bhecome experts in inventory
reduction” (3:32), which is an important aspect for

manufacturing (3:32).

The basic philosophy of JIT 1s that inventeries only

exist to cover problems. By reducing inventories,

problems are exposed which then must be solved before

inventories can be further reduced. (3:32)

Bowersox continues with a description of several methods
which will assist in accomplishing the objectives of JIT.
These methods are reduction of Yot sizes, load leveling, and
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quality control. If work schedules: can ‘be equally balanced
with task»accomplishment requirements, and personnel can be
taught the importance of\ﬁaintaining‘good,quality in the
performance of their tasks, then the most important aspect
of JIT can ‘be accomplished: attaining a reduction in
inventozy levels (3:32).

"Preventive maintenance is also important in JIT.
Safety stock has traditionally been used to cover
breakdowns" (3:32). sSafety stock is in exact contradiction
to the attempt to reduce stockage levels. If breakdowns
could be prevented, or even reduced, then safety stocks
would be diminished (3:32

Millar describes ancther approach to Just-In-Time in his

=

article, "Total Just-In-Time". Millar states that "JIT is
philosaphy to which basic and well tried management models
can be applied. 1t is a process, not a production contyrol
tool" (12:3).

Millar continues his discussion by touching upoa the
wmportance of the human resource in relation to implementing
the JIT strategy. 1If the prograin 1s io work to the fullest
extent possible, then the program's design must be centered
around the personnel aspects. Ensuring that the strategy is
user friendly provides a vaviety of benefits. Some of the
benefits included in Millar's article are a reduction in
inventory, perhaps up to 98%; improved quality; less waste

and scrap; improved cash flow; a lower number of handling
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operations; and an increase in teamwork, worker motivation

and production (12:3-4).

Millar elevates the importance of the human element of

JIT by stating that in order to receive the full benefits of

the JIT strategy, development of the system must center

around people, as it is people that make things happen, not

strategies and plans (12:6).

Bar Code Labeling. The second of the three areas

reviewed is bar code labeling. 1In "Bar Codes are Sales
Tools," Cardais discusses the reasons why a farm must use
bar code labeling in the performance of its logistics

functions. He states that

providing quick delivery, filling orders accurately,

delivering on-time, and pricing competi tzvn!j s the

hest way to keep existing customers and win new ones.

Bar codes help you do just that. (4:95)

In the arsa of invenktory control, Cardais describes the
importance of taking accurate counts of supply levels &2
keep errvor rates and excess costs of duplizate inventories
to a minimum. 2ar code labeling is the solution to ensure
accurakte quantities are calculated and vecorded (4:95). 1If
coats can be decreased within the area of inventory
management as a result of the accuracy wnvolved 1in
implementing bar code labeling, then a profit can be
realized (4:95).

"Bar codes reduce the hard costs of inventory taking by
cutting the labor costs of counting, data entry, management

review, and verification” (4:95). Another benefit that
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Cardais mentions is that if the process of inventory taking:
is more accurate and less time consuming, ther a firm will
not lose precious time being closed for the conduct of
inventory processes (4:95).

Another important issue that Cardais discusses is the
human element. It has been noted that employees who are
scheduled to conduct physical inventories experience a
decrease in morale. With the use of bar code labeling, the
inventory process is much simplified, and this has
demonstrated a positive impact on the morale of individuals
conducting the inventory. Workers can conduct inventorias
alone. The need for twe- or three-person count teams i3
removed, as is the need for extensive management review
(4:95). In this manner, employees and managers spend lass
time with the inventory procesﬁ.

Cardais discusses the method of determining error rates
based on a percentage of the total number of invoicas
srocessed. One particular firm determined that i%s errov
rate, bazed on a figure of between one and five percent ¢
total invoices, was calculated to equal $475.000 (4:93).
The process of using bar code labeling produces
approximately 99% accuracy (4:95). Through use of bhar
codes, the f£icm could reduce error spending by $470,259,
"The key point 1s that bar codes reduce inventory taking

costs and improve inventory record accuracy” (4:96).
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Sadhwani and Tyson approached the topic of bar code
labeling by analyzing the results of telephone interviews
with bar code users. The respondents were a group of "83
preselected individuals who have designed, implemented, and
used. bar coding in their respective organizations" (14:4S5).
The findings result@ng from the survey showed the areas in
which bar code labeling assisted the firms the most. The
respondents revealed that bar code labeling was most oftan
used in the .areas of receiving, shipping and inventory
tracking (14:45). The major reason for the use of har code
labeling in the areas of "product-movement" (:4:45) was
because the greatest need for improvement existed within
that realn.

. Sadhwani and Tyson further commented that large
warehouse activities adopted the bar eode labeling process.
This sector was converted to ensure that suppiies were
stored in their appropriate locations, and that locations
were recorded accurately (14:45).

Numerous benefits were realized as a result of
implementing bar code labeling. Sadhwani and Tyson found
that raspondents of the interviews realized an increaze in
accuracy and in timelasness of information, greater iaveatoyy
control, and a decrease in costs (l14:46). One of the
respondents determined that the increase in accuracy of

inventories rose to a level of 99% (14:46).
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Some of the interviewees mentioned disadvantages to bar
code labeling, which included initial costs of equipment and
a need for continuous support, education, and training
(14:46). 1t was found by more than one respondent that
"overall data collection costs increased after bar coding
was implemented, mainly because additional application
opportunities were identified, cost-justified, and
implemented" (14:46).

Respondents to the telephone interview were asked why
bar code labeling was implemented in their respective firms.
Many of the interviewees stated that "a need for on-tine
systems was the driving force" (14:48). "Bar coding
provides the most accurate, complete, and timely data that
can be obtained from any source” (l4:48). .

automation. The third area reviewed in aids to
inventory control methods was that of automation. .Robert
Novack, in his article, "Logistics Control: An Approach tc

" conducted a research effort to understand the

Quality,
wmportance of contrel in performing logistics activities,
which for purposes of his study included production
scheduling,. inventory control, warahousing, and
transportation (13:25). The method usaed to obtain the
responses to this research was a mail survey. {Novack
recerved a membership roster from the Counc:il of Logistics

Management and randomly selected 300 high ranking logistics

executives to whom the survey was mailed (13:25). One
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question which was asked of the executives was, "Do
logistics managers receive reports concerning the
performance of order cycle and each of its components?"
(13:28) Novack felt that in order for a logistics manager
to have control, he must know if performance levels are
being maintained (13:28). One of the methods for the
manager to maintain contral of the order cycle operations is
through automation.

A specific area of order cycle operations that managers
often have a lack of conirol over is transpertation, which
is frequently controlled by outside activities (13:30).
“The shipper must rely, in pari, on the carrier ic supply

performance reports on those transportation activiiies that

wiil affect the order cycle" (13:30). As a result of

automation, this necessary link for a logiskics manager to
mainrain centrol over arder cycle operations 1s heing
realized through the use of electronic data interchange
¢13:30). In this manner, the shipper is abie to stay
abreast of transportation movements until! the destiractien iz
reached.

Another theory of auviomation in logistics management waz
rresented by Haley and Krishnan in "It's Time for CALM:
Computer-Aided Logistics Management”. In this article,
these authors discuss the importance of computer-based
sys%ems models to the total function of logistics

management, including "facility planning, transportation,
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inventory, handling, storage and communications" (9:24-25).
With the use of simulation, it is possible to develop and
test new strategies for operation and decision making before
the system is actually implemented, (9:25) thereby offering
a buffer on costs if the system proves not to be as useful
as expected.

Automation of logistics management in a hospital setting
offers a somewhat different approach, as discussed in Krupa
and Hamlin's article, "Automation in Materiel Management:
The Future is Now”. This article presented an overview of
one hospital's attempt at developing a fully integrated,

automated, materzel management division (10:85}. Tha process

rm

of autcomating the mateviel management functions consisted o
placing computers in four areas: the pharmacy, purchasing,
warehouse and central supply (10:86). .

The purchasing department's responsibilities involved
a}l aspects of procurement. Krupa states that a "new
application sofiware using a compuher networking concept”

10:36) was implemented. The implementation enabled buyers

—~

in the purchasing department to have on-line access to a

T

central database of information, necessary in th
peziormance of their jobs. A3 a result of this system,
buyzrs had one hour per day free from purchasing
responsibilities (10:86). Within the pharmacy, "an
alternate method of controlling inventory was established”

19:87). A plan was developed with the supply distributor
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to use a hand-held device for entering required orders.

This information was transferred using telephone lines; and
Krupa reports that as a result of this system, there was "an
initial reduction in inventory of $20,000 and labor savings
of approximately one hour per day in secretarial time"
(10:87). Additionally, the distributor of supplies
delavered on a daily basis, which allowed the pharmacy to
maintain a minimal amount of supplies, thereby accomplishing
Just-In-Time 1nventory management (10:87).

These two applications, which were implemented at

rghland Park Hospital in the materials management division,
demonstrate that increased efficiency can result from
automating the logistics functions. "With the adveat of
expﬁrt systems and better use of information, upper-level
management can now monitor and control lower levels of the
ocrganization more efficiently” (10:90).

conciusion. "Logistics management is a total sysiems

concept with a span of concern which ultimately encompascas
all the movement and storage activities within the firm and
1ts distribution channels" (5:52).

This literature review has revealed both basic, and
analytical, inventory managemeat methods which are commonl
used by organizations. In addition, three aids to inventory
control methods have been discussed. Although Just-In-Time

and bar code labeling do not necessarily affect all areas of

logistics management, the literature revealed that positive
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resuits do occur with implementation of these methods. The
examples of automaticn cited im: the literature provide a
qompiete, inclusive, system concept to improvemenis in many
arsas o icgisiics management, to include inventory
ménagement.

The next section discusses methods for measuring

effectiveness with respect to hospital inventory management

systems.

efiectiveness:

1. To have material on hand when neecded.

2. To pay the lowesi-possible prices for purchased

materiais of adequate qguality.

3. To minimize inventory investment.

4. To operate efficiently. (2:203)

It is imperative that materials managers objectively
assess the performance of the vendors they wuse. Vendocgs wio
unfarlingly provide prompt deliveries of quality material
should be praised For theix performance, while theze vendeoes
whe are tavdy or provide low guality products skl ant ks
surchased from in the future (2:202).

Purchase price of suppiies 15 an essential part of zhe
vendor selection process. For the miiitary bhospitals,
choosing the vendor with the iowest competitive bud 15 *he

rule rather than the exception. For the civilian hespirals,
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it is necessary to calculate the aggregate performance.
“"The simpiest (but not the best) barometer of purchasing-
Price performance is simply total purchases as a percentags
of iastitutional revenues” (2:208). This is determined by
taking the total cost of all purchases and dividing this
Zigure by the total revenues for the hospital. The smaller
the percentage, the better the aggregate performance
2:208). : :
Minimization of inventory investment is measured by

inventory turnover rates. This figure is calculated b

W

dividing purchases of items carried in inventory by

cr
s
o

actual vaiue of the invenvory” (2:212). Th=2 key to
minimizing inventory is to find the appropraate turnoveg
rate which reduces the dollar investment to an acceptable
level. 2Ammer states that inve?tory tu:nove:‘rates vary by
groups cf items. For example, medical-surgical suppliss
wsll have a highov turnover rate than drugs. For thaz
reason, inventory turnover rates should be calculated
individually for specific groups of items (2:212-213).
Hespitals must keep operating costs to a minimum in
order to perform effaicientiy. For Lhe materials minager.
hiz 13 a complex task: it rnvolves either a reduction in
pevsonnel, or an increase in productivity. Accordanj to
Ammer, "at least 80% of the materials manager's operating
costs are represented by the salaries and fringe bennfit:

pa:d to his staff" (2:214). In some instances, the
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purchase of automation' equipment, such as electronic data
processing equipment, will permit a reduction in personnel

assigned to the materials management activity (2:215).

Specific Hospital Inventory Management Systems

Now that general inventory and hospital invehtory
management §ystems have been discussed, the following
subsections provide the reader with an overview of the
waventory management systems used at the three specific
hospitals under investigation within this research.

Wright-Patterson _Medical Center Inventory Management.

According to Air Force Manual 167-230, the inventoxry
management system used at Wright~Patterson Medical Center 13
a portion of the Medical Logistics System (3SDLOG). "The
MEDLOG system is primarily an inventory control and
zccounting system that accumulates and stores data velating
£y assets of a Medical Stock Record Account” (6:1i-2). "The
data base for MEDLOG consists of records stored on permanaent
disk and cartridge" {§:2~2). Although the system raquirves
batch processing on a <arly basis to update the data base,
1% 15 an on-line system which is functional on a stand-alone
computer (6:2-1). Printed reports: depicting end of day,
end of month, and end of fiscal year activity with the
automated system, are produced as a result of the batch
processing of the data base records and the ftransactions

input by the user {6:2-3).




The system is configured as a distributed network of
Datapoint hardware, which includes application processors,
data and control, as well as liné and character printers,
and workstations (6:2-2).

Evans_US Army Community Hospital Inventory Managemeént.
The inventory management system used at Evans US Army
Community Hospital is SAILS, otherwise known as the Standard
Army Intermediate Level Supply System. This is a
computerized 'system that "includes all supply functions and
some related stock fund/financial processing and repovting
requirements"” (7:13). This particular system has the
capability of interfacing with the Standard Army .Financial
Inventory Accounting and Reporting System (STARFI§RS)
(7:13). "Medical and dental materiel...may be managed by
SAILS Line Item Accounting (LIA) or by a separate automacgd
or manual system" (7:13). Whichever system 1is chosen %o
manage medical and dental materiel, it should interface with
the financial aspects of the SAILS system (7:13),

KMC_Inventory Management. The inventory management

system used at Kettering Medical Center 1s Walker
Intecractive Systems. According Lo a Walker Systems product
brochure, this software application 15 primariiy a financ:ial
package that is "designed for mazimum flezibility and
functionality” (15: no page). The system is both
interactive and integrated, in that it provides interacuicn

in a real-time mode to maintain currency of financial
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status, and it is integrated in five ways: "a common data
base; common systems tools; common transactions; common
human interface; and common systems architecture" (15: no
page).

To assist in inventory management, Walker Systems has
developed the Interactive, Integrated Material Management
System (II/MM) (15: no page), which is used at Kettering
Medical Center. This software provides the following
capabilities:

calculates the Economic Order Quantity (E0Q) bhased on

usage history; uses a lead time factor for reordering

to help maintain sufficient supply based on user-

specified 'loading' requirements; tracks material that
has been allocated to special projects; and

sutomatically reorders materials which have fallen below

a pre-established recrder point. (16:12)

The system is an on-line, fully interactive, COBOL-based

product which has been designed to "operate in most major

computing environments'" (16:12).

Summary

The preceding chapter provided an overview of some of
the current inventory management systems used by hospitals
and other organizations. Included in the discussion was a
vaview of inventory effectiveness factors used in hospital
inventory management systems. The methods of inventory
management used at the three hospitals under investigatien
in this research were also discussed. The next chapter will
discuss the methodology which will be used to find answers
to the specific investigative gquestions posed in Chapter I.
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111. Methodology

Introduction

PERASASS ISR

This chapter discusses the methodology which will be
used to provide answers to the investigative questions
stated in Chapter 1. This will be accomplished by
developing a measurement instrument, in the form of a
gquestaionnaire, to be used in personal interviews. In
addition, this chapter will portray the development and
verification process of the measurement instrument, as well
as a description of the population from which the responses
will be obtained. &also inciuded will be a comprehensive
discussion of the analysis which will be used to examine the
resuits obtained from the interviews. A total of twe phases
will comprise the research process.

phase one involved a review of existing literature on
inventory management practices. puring this phase, a
variety of inventory management méthods were reviewed. The
information used to complete this review was obtained
hrough the Defense pechnical Information Center (DTIC) and
the on-line computer search for business retated topies
located at Wright State University, Dayton, Ohio. in
addition, a limited amount of information was gained through
using the Wright-Patterson Medical Center Library holdings.

Phase two will involve the development and administration
of the research instrument. This instrument will be an the
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form of a questionnaire used in personal interviews of

managers and employees working with- the inventory management
systems at the selected hospitals. This researcher
developed measurement questions to answer the investigative

questions from Chapter I.

Meagurement Instrument

As a result of the focus of this thesis, the researcher
decided that a questionnaire, to be presented in personal
interview format, would be the most appropriate method for
collecting the information necessary to answer the investi-
gative questions listed in Chapter I. The questionnaire
should guard against interviewer bias. This reseaxch
instrument will ensure that all personnel are asked ezavtly

cng, thewehy increasing the intewrnal wvalidity

Develooment of the Instrument. The instrument which

will be used to gather data for this thesis was developed by
the researcher, in conjunction with subject matter experts
in the field of logistics management. Each of the
measurement questions in the questionnaire relates to
information which 15 necessary to answer the investigative
questions located in Chapter I. The form of response
expected to be received is open-ended. As stated in Emory,
open-ended questions are "appropriate when the objective :s

to discover opinions and degrees of knowledge" (8:217). The
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first six- questions within the queséionnaire pertain to the
background of the subjects. These are followed by seventeen
questions relating to the inventory management system

currently used within the respective hospital.

Verification of Instrument. The measurement instrument

will be verified using review by both faculty and student
personnel at the Air Force Institute of Technology. In
addition, the instrument will be timed to ensure that the
interviewees will not be kept from their work for an
excessive amount of time. The length of tiﬁe for the
interview process which is judged by the researcher to he

excessive is 45 minutes.

} Population of Congern

The population of concern for t@is research will pe the
personnel working in the logistics management offices at
Wright-Patterson Medical Center, Wright-Patterson Air Force
Base, Dayton, Ohio; Evans US Army Community Hospital, PFt.
Carson, Colorado; and Kettering Medical Center, Xettering,
Ohio. The sample which will.be selacted from this population
is comprised of individuals working with the respective
inventory management systems at the specific hospitals.
Stratified sampling will be used to determine the sample Lo
whom the questions will be asked. The sample will be

selected based upon a review of the respective hospital's

logistics management organizational charts. The total

—
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number of respondents from each hospital will be dependent
upon the size of the organization, as well as the vertical

hierarchy within the area of logistics.

This section statés each investigative question and
discusses the analysis which will be used to énswer those
questions, based upon the data obtained in Phase two of the
research process.

Question 1. What inventory management systems are

currently used in logistics divisions of DOD hospitals and
in materiels management offices of civilian hospitals?

Question 2. How do inventory management systems measure

both efficiency and effectiveness?

N

Question 3. How do the inventory management systems
differ? '

Question 4. If least cost is net maintained, where does
management feel that improvements could be made?

Miles and Huberman present a variecty of methods which
zan be used to analyze qualitative data. They state that
qualitative‘data appears in the form of words, rather than
numbers (1l:21). Thﬁ<difﬁiculty involved with the analysic
of words 1s finding a method of representation which aliows
comparison and contrast in a simple form. "The most
frequent form of display for qualitative data in the past
has been narrative text"...which is "terribly cumbersome"
{11:21). For this reason, seleckin; an alternate method of
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data disp}ay will greatly enhance the qualitative analysisg

process.

In reviewing the qualitative- data anélysis methods

presented by Miles and Huberman,

using the conceptually clustered matrix as

analyzing the responses to the measurement questions.

the researcher will be

Miles and Huberman state that it is difficult not only for

the researcher, but also the reader, to understand "a

separate analysis and section ip a site report for each

research question" (1l:110).

volume of information "i

Cne method of overcoming this

s to cluster a few or even several

vesearch questions, so that meaninyg <an be generated mors

easily” (11:110).

In using this approach, the researcher can group

based on observations or based on gener

Once this clustering of questions has heen developed,

researcher will assign a scale, respective of the

clustering, which will aid in analysis of the response

An 2zample of the conceptually clustered matrix

displayed in Figure 2,
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Research Motives | Career Centrality | Initial

Questions {types) | relevance (iow/mod/ |attitude
(none/ ‘high) {fav.,
some) newtr.,

Informants unfav.)

U, '
B 4, etc
Administrators
a4
A 4, etc. .

Figure 2. conceptually Clustered Matrix (11:11l)

As depicted in the example above, the research

gquestions have been clustered into the four conceptual

groupings listed along the top of the matrix, or x=-axis,

reading from left to right: motives, career relevance,

centrality, and jnitia) attitude. 1In parentheses below each

column heading is the scale by which thé responses in that

column will be rated. The ratings assigned will be used an

the analysis of the responses. Along the side of the

matrix, or y-axis, the informants are listed, reading from

top to bottom: users (multiple users recorded as Uy, atc.)

and administvators (multiple administrators recorded as A,

ete.). Located within the interior blocks will be the

actual responses of each informant, with respect Lo the

heading at the top of the column.

This researcher will develop 2 conceptually clustered

matrix with five column headings to analyze the responses to
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the measurement questions listed in Appendix A. The
conceptual grouping of ‘the measurement questions will
provide answers to the .investigative questions of Chapter I.
The columnar, or x-axis, headings will be listed as follows
from left to right: system, level of satisfaction, size of
hospital, level of inventory experience/knowledge, and
efficiency/effectiveness of the system.

The y-axis will consist of the respondents, listed from
top to bottom in descending order, by supervisory position
within their particular activities. This will be based upon
the stratified sample selected from the organizational
charts provided by the respective logistics\management
sections of the hospitals.

The specific measurement questions from Appendix A which

will be used as the basis for the grouping of columnar

headings are as follows:
1) system: Question 1l

2) level of satisfaction: Questions 12, 13, 14, 15, 17,
‘ 18, and i9

3) size of hospitél: Questions 7, &, and 10

4) level of inventory experience/knowledge: Questions 6,
9, and 16, and

5) efficrency/effectiveness of the system: Questions 15,
20, 21, 22, and
23.

The responses to the questionnaires obtained from the

interviews will be placed within their respective blocks of

the conceptually clustered mattix.
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The specific scale which will 'be assigned to each of the
columns, will be detérmined after the responses to the ques-
tionnaires have been obtained. 1In this manner, the analysis
of the responses will be more accurate and meaningful.

The researcher will be. conducting a comparison of the
three hospital's inventory management systems in two ways.
The first method will be ‘a comparison of each hospital's
inventory management -system. This will be accomplished by
developing a conceptually clustered matrix of the responses
by hospital. The second method which will be used is a
comparison by supervisory position across the three
activities studied. This will involve developing a
conceptually clustered matrix, grouped by supervisory
position in descending order along the y-axis, with multiple

respondents per supervisory position.

summary
This chapter has provided an explanation of the research
process for this thesis. The two separate phases of
research have been discussed in detail. The instrument
development and verification have been described, along with
the population of concern. Additionally, the design for
analysis of the measurement questions has been discussed.
Chapter IV provides a detailed discussion of the findings
and analysis of the personal interviews. Chapter V will
address the conclusions drawn and the recommendations
proposed, based on the resulﬁs of this research effort.
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IV. Findings and Analysis

Introduction

This chapter discusses .the research data collected
during the interview process. Both the data collection
process and the administration of the questionnaire will be
presented. This will be followed by a listing of the
responses obtained. The final portion of this chapter will
be a variety of conceptually clustered matrix displays of
the questionnaire results. These displays will demonstrate
trends and differences within, and between, hospital
wnventory management systems, based upon the supervisory

level of the individuals interviewed.

Pata Collection

The measurement questions listed in Appendix A were
matled to the respective respondents in advance of the
scheduled interview. This allowed the subjegts sufficient
time to gather their thoughts and develop responses prior to
the researcher meeting with the interviewees. In this
manner, the amount of time required for the intervisws was
minimized. Then, telephonic contact was made with the
respective individuals to arrange for a date and time for
the personal interview. 1In order to obtain a precise

response, the researchsr tape-recorded'as many of the
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interview sessicns as. pdssible, subject to-the respondent’s

approval. .

Due to- the lack of medicé} logistics peisonnel available
at the Rir Fcrce Institute of Technoicgy. through which a
validation of the questionnaire could pé conducted, the
researcher performed this validation with the first group of
interviewees at Wright~Patterson Medical C;nte:. The
validation was accomplished as follows. The existing
questionnaire from Appendixz A was used to perforxrm the
wnterviews for all the siubiects at Wright-Patterson Medical
Center.. After conducting the interview, eath interviewee
was asked if ne thought any additional questions woulid be
necessary, in conducting this pariicular resgarch, to make
the guestionnaire a better instrument. None of the perzens
interviewed felt that additional questions wgré needed;

thercefore, the researcher made no changes to the original

questionnaire which had been developed.

Questionnaire Administration

The first hospital from which subjects were interviewed
was Wright-Patterson Hedica} Center, Wright-Patterson Air
Force Base, Ohio. All of the interviews took place within
the respective subject’s work areas, and these interviews

were conducted from 19 April 1991 through 7 May 1991. A
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total of six employees from-Wright-Patterson Medical Center
were selected and interviewed.

The second ‘hospital chosen to conduct the ﬁnterviews was
Kettering Medical Center, Kettering, Ohio. Again, all of
the interviews took place at the respective subject's work
aveas. The interviews for employees at Kettering Medical
Center were conducted from 10 May 1991 through 22 May 1991.
There were five interviewees selected from Kettering Medical

Center.

The final hospital from which employees were interviewed
was Evans US Army Ccommunity Hospital, Ft. Carson, COIOra§o.
With this particular hospital, the interviews were conducted
telephonically, without the use of the tape recorder. The
researcher telephoned the respective interviewees and
arranged for a date and time to conduct the telephonic
interview. A total of five employees were selected and:

interviewed from 5 June 1991 through 11 June 1991.

Findings

A summarized listing of the answers obtained from
conducting the interviews is tocated at Appendices B, C, and
D, representing the responses from interviewees at Wright-
Patterson Medical Center, Kettering Medical Center, and

Evans US Army Community Hospital, respectively.
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Analysis

f)emograghics. To provide information on the position

and supervisory level of the individ{xals interviewed, the

following table was developed to show the total number of

individuals interviewed, with a listing of job title, number

of employees supervised, number of Years in the current

position, and other positions within the hospital in which

the individual has served.

Joo 2itie
Maistrative
Jrector, Yatersal
Managenent

Drrector, Vateris!
azd dcqursiiion
Yoa-Comatsstoned

Offreer-la-Charge,
Logistics Dinsion

Stores Coordinatar,
Iaventory Contro;
Jeparineny

TABLE 2

demograghics of Respondeats

1 of Zaployses l of Other
assrriewd  Sperns _c: Taars  pesivions
170 ki
* 1.
3 2
|
40 i 3
!
iy, f
o 3 a0, - i
T
1 s, i
3 HEHN
b} i
1 3 Supply Mistribuiion
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02/13/92 10:43 B513 235 8458 AFIT/LS WPAFB,OH B0077007.
T "
B

- -

.?

1483 ¢ (Coitinned) o '
nenpgziphiés of Respondents ’
N¥uber 1 of Enployees § of Other
dob title Intervieved | Supervised Tears  Dositions
Superintendent, R 2 y18,
Nedical Nateriel -4 TH] 2 mes,
Inyentory Centrot Assistaot, Supply Distributien;
Coordinator i Hi § Stoek Clerk; Central Stores .
Superintendent,
Nateriel and : Xoo-Comnissioned Officer-fn-Charge,
Aeqeisition 1 b ] 8'mos,  Steck Records
Chief, Materiel>Branch 1} % 2
Logistics Spsteus
lnalyst 1 0 2
Supervisor, Supply
Technician 1 1 { Supply techoician
Cazt Bxchange 1z, Nuese's Rid; Central Services
Coordinator i 2 § o8, Masistant Technician
Chief, Central
Processing and Distri- Non-Comnissioned 0fficer-lo-Charge,
bution 1 12 6 Inventory Management
Non-Conmissioned
0fficer-ln-Charge,
Requisition Mamagement ! 2 10 mos.  Central Processing and Distribution
o ust ices. The following section

is a display of the matrices for each of the three hospitals
interviewed, 1In addition, the last matrix is provided to
display the variations between the hospitals, based on
position. An analysis of each hospital is included,
directly following the matrix. Table 3 depicts the

conceptually clustered matrix for Wright~Patterson Medical
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Center, Table 4 is a display of the tonceptually clustered
matrix for Kettéring Medical Center, Table 5 portrays the
\conceptually_clustered matrix for Evans us Army Community
Hospital, and Table 6 delineates the conceptually clustered
matrix across hospitals by position. P

The scale selected to analyze each of the columns in the

tables is as follows: type for
high for level of satisfaction;
s - of hospital; low, .moderaté

inventory experience/knowledge;

system; low, moderate or
small, medium, or large for
or high for level of

and low, moderate or high

for efficiency/effectiveness of systen.

The criteria used to determine the scales is as follows.
For level of satisfaction, low indicated an individual that
did not like the inveatory management systrsm, moderate
indicated an individual that liked the system, but felt
major changes were needed as improvements, and high
indicated an individual that liked the system as it was. or
felt minor changes were needed. For size of hospital, this
scale was bazed on the number of hospital beds available.
Small indicated a range of 0-100, medium indicated a range
of 101-300, and large indicated bed capacity greater than
300. For level of inventory experience/knowledge, low
indicated no other inventory system experience except the

current system, moderate indicated experience with another

wnventory system or knowledge of other inventory systems,
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and high indicated both experieéfice with other inventory

s¥stems' and: khowledge of; other inventory systems.

2
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Wridht-Patterson Medical Center. ‘'Based upon: the

responses of ‘the individualé interviewed, the type of ~
inventory management system used at Wright-Patterson Medical
Center is an automated Air Force inventory management system
which uses Economic Order Quantity as the foundation for
determining safety levels of stock and order quantities.

One of the individuals interviewed discussed the Central
Processing and Distribution system, which 1s a tri-service,
tri-logistics computer system used for the distribution of
supplies to the respective clinics and wards within the
hospital. This system is one level below the inventory
management system that the other five respondents discussed.
Four out of six respondents indicated a high ievel of
satisfaction wit§ the system. These interviewees discussed
a need for minor changes Eo the current system, but
otherwise, were quite satisfied. Three of the respondents
indicated that the hospital was medium-sized, and three
wndicated the hospital to be large. The responses for the
total dollar inventory for the hospital ranged from $1
miiiion on hand to $21 milliron for an annual inventory. The
responses to the inventory Lirnover rate for the hospital
ranggd from 4.8 to 12 turns per year., Three of the sax
respondents stated that the inventory turnover rate was
between 11 and 12 turns per year., Regarding level of
inventory experience/knowliedge, five of s1x respondents

indicated a moderate level of experience/knowledge. One
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respondent had a high level. ‘For the efficiency/
effectiveness of the system, four of the six respondents
indicated the system to be operating at a high level of
eEficiency/effectiveness; Five of six respondents stated
that £il] rate was used as a measure of system efficiency/
effectiveness, with a quantitative measurement of 95% as an
acceptable level of operation. In addition, two inter-
viewees stated that turnover rate was also an indication of
the efficiency/effectiveness of the system. 7Two inter=
viewees discussed inventory, or stock on hand, as a
Mmeasurement tool; three interviewees indicated percentage of
excess; cne interviewee discussed the quantity of destruc-
tions; and one interviewee mentioned customer satisfaction
as a'm?asure of the efficiency/effectiveness of the
inventory management system. All six intervieweeé indicated
that the customer is involved in the measurement of the

acceptable leve}l for efficiency/effectivencss.
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Kettering Medica&_Center. The inventory management

o

system used at Kettering Medical Centeér is called. Walker
Interactive~5ystéms. This autométed System is primarily a
financial package‘with materials managément capabilitiés.
aAll five of the respondents were familiar with the system,
and three of five respondents stated that Economic Order
Quantity was the foundation for determining‘stockage and

reorder levels. Three of the five respondents indicated a

qbderate level of satisfaction with the system. One
respondent indicated a low level of satisfaction, and one
indicated a high level of satisfaction. A variety of
nacessary changes to the current system were mentioned. One
interviewee stated that the system did not adapt well to the
hospital environment; one respondent stated that the system
was primarily a financial system, vather than an inventogy
system; one respondent indicated that the system should have

a quicker response time to fluctuations:; and one respondent
indicated a need to track both stocked and non-stocked lines
of supply. Regarding size of the hospital, all five
respondents indicated the hospital to be large. Three of
five respondents stated that thé hospital had 634 beds, and
two respondents stated 630 beds. The total dollar znventory
for the hospitai ranged from $800,000 to $920,000. Three of
the five respondents indicated the total dollar inventory to
be $800,000; one respondent indicated $820,000; and one

respondent indicated $920,000. The range of responses for
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‘the inventory turnover rate was from 11 per year to 11.3 per
year. fith respect to the lével of inventory experience/
knowledge, three of five reépondents indicated a moderate
level, and two of five indicate& a high level. &All the
respondents had worked with inventory management systems,
either manual or automated, in previous emplovment. Four of
the five respondents indicated that the inventory management
system operated at a high level of efficiency/effectiveness,
while one respondent indicated a moderate level. Three
respondents indicated stockouts as a measurement tool; two
respondents indicated f£ill rate; two respondents stated
timeliness of delivery of orders; and one respondent stated
inventory turns based on on-hand value and quantity of
chargeouts. Four of the five respondents indicated that the
measurement of the acceptable level of efficiency/
effectiveness is ensqring that supplies are availablie when
needed. One respondent indicated that a secondary product
should be avaiiable if the primary product is not. Aall fiva
respondents indicated that the customer is involved in the
measurement of the acceptable level for efficiency/

effectiveness,

53

|
’g‘
!




- TIREAUT IS Y

N v
aoWoasNYy “eouryvd 0107 =Alowys "y
203 3§ uens sE8Y pue 'va *shep § L1oA Bte qo( e ain(dewos
103 $68«69 “Sd 107 00T “SIHRY.L puc 06 L19A5 «y Oyvx S0 ancuy o3 Asvncozou s1rIn
=06 £1 {oaay orqeadodsdy HOOLSGIW Uals Xegrjwmes Joaominy Aroquoauy sdaje oul *S003w w03IAS O
*gajex ovueteq oxaz [ <reasdsoy SIUI AP SIIVS *£103U0AUY Uoffiw SS00x0 30 Jutwabruew ro9yAx0dng
pue v ‘S0 san-eon IR qy3tm pagaon Atuo CFOR | €°yé "<psq G6TU  BIR J03 wyisda acoq4 A& SIS ApaIRG
*IeUMOEOS
PAATOAUT ] AdWOsSn) N *(ed>ypow
*agueteq oxvz J0F “AI0NIPAUY UOTFEIM 3gnl jou ‘45131062300
t8-G PUP VA 203 YE8-0L STYS anoqY *pyed (vradIen ([(v weqt
§1 (2a9] 2lqeidoody o “FIIVS PUT Y SY4UGIHY Asaouany Aiojusaug *saysucdgox | hutasesoad ysaeq Sesn
*B3el epURYRq 0182 pUR | ‘G340 "MDOLSQAR ¥, a4y 2o K3povrded AIDW pUL DUT (-0 DIOW yoIym wnjwhe Away
'S0 ‘va dansean POl q3ym poxzos UGBTI Poq Aoux 3,uop 1 ; oq 03 “podu FIINS TR paepuels ¥ SIS Iy
*Ataosagpuy
poaloAU] ST JPmOISND
“e3ea pouUeleq O1nZ 2t uy
103 $8-0 pue sq J03 *Aitenba K(agey Joao spuey <,8(dood Auow ool
$001~%06 "V J07 §58-159 “MIOLSHIH | surn)y dey3 3 ‘Arddus unt 3.u0p =n[d4d ualjo =apy(ddos jo 31

8] (eael 21qeadsndy
*$2303 87UL[LQ.01DZ

yIgm Aeyyymey  -waisks
Alojnvauy tenuewm suyg

jo =kep 06 Aiard
TAUT UOSTTlIw S 95

“w31SA3 Puff.vo Ue

Aoy “ubnouo oagRuodsal

ane9e(d (1¢ Sofpucly 3f
“o1315adsauou 3ng

Juswabeuey

pue 5d ’va vansesy *BSH 00F © UIJA PaxIon “POH anoqv *spad ¢61  "BH 30u S§ S1Ivs AT [poiemoline 8y a1 'SIIVS STOPIH
ZPAATOAUY JoU m “SYdgaany uiin “qkep
|Y 29WOIEND  °V( I0F i ACIIINDY  fOS(v wajeks 06 AIpAs 9y oyex .
t58~-8G9 PUP 50 203 300T ; [enuea W3js PaxIon OARIl ; Jsaotant  *A3ojudaug PepanU F£T A0Ul
~306 8} (2A87 2(qeadodoy 1 TS1IVS U3ia Usoq gey vOLYIYm ¥8 IDOQY *{{on o3Irb qof BugysIfioan sorjvioust
*Ng pue 50 sansesy ‘UGBTIl ; d30a snogasad [{v PR "spaq g5t *BIR ou3 ®sop IS  ~UBTH pue aoandwod  *SLINS %
m. *SINRYL UITA tel(iwey
— “puewNos byl 103
— swaysis AUY pajRwOInNY ~SUINY
*PRATOAUY S domo3snd g 243y J03 oraysuodsaa 1 Kiojusaug 103 sanbij
- “{¥0} uopjepowwoode 1 *adoang uy *ajunopoe aoexs AUy 3,u0d *woysks preeq Do 1y
pue {Sg) uoyadeysyjes | (°nuew e pue pajruoIny “5ynt Bugpngout "p3rs Joiis 161y “wn19ks K{ddag [pasy
purwsp pie a3el sdueied i ue ao03 xon1330 A{ddng *R103nAUL Vot N v ® sejl  cwaycke pooHh pavpoRIoan] Away JnwoSeueH
@aoz ainseon PO ,{roIpoR se poxson “HBIN S TEpoq 60 TR © jou v} FIIYVE ASY rivpuels oyl ‘SILIVS Joyung
Emfm\vol\:oc “ {ubiu/pon/rot} {by /oo /us) . {ubgu/pou/not) {odAy) SoaMDLAIDIAUYL
noisiks Jo 1 BoNY IrouN/adusyandxy tr3gd=on uyINTIEyIeS wr194g o2 o 0
SSOUIATI033/KouRDI 1T | AiojusAul 3o (oA} 3o o715 L 10 toamy AUOTASOND
% s e PURUOURSUSURNRIE B Lol 34 S

(teatdson A3tunumon Auay gn suea3z)

XIYLYN GIYALSHTO X TIVNLIIDNOD
S J19vL

54




‘Evans US Army Community Hospital. The inventory

management system used .at Evans US.Army Community Hospital
is SAILS, the Standard Army Intermedléte Levei Supply
System. This system is a standard army automated inventory
management system which uses batch processing and controls
all material categories, not just medical. The basis for
this inventory management system 1s EOQ. All five
respondents were familiar with the SAILS system. Three of
five respondents indicated a low level of satisfaction with
the system. These individuals stated that the system had a
high error rate, was not responsive enough, and that the
system was not on-iine. In addition, the management of
excess stocks was difficult with SAILS, and the steps
required to input or complete 3qbs:was time ccnsuming. One

respondent indicated a moderate level of satisfaction, and

“one respondent indicated a high level of satisfaction. The

respondent indicating a high level of satisfaction does not
work directly with the SAILS system. In reference to the
sxze“of the ﬂospital, four of the five respondents windicated
the hospital to be medium sized, with 195 beds, and one
respondent did not know the bed capacity. The total dollar
inventory for the hospital ranged from $4 million to $4.5
mitlion, with two respondents indricating $4 million, and
three respondents indicating $4.5 million. Three of five
respondents indicated that the inventory turnover rate for

the hospital was every 90 days, and two respondents did not
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know the inventory tfurnover rate. With respect to the level
of inventory experigncelknowledge, three of five respondents
indicated a moderate level, and two of five indicated a high
level. Four of the five respondents iﬁdicéted that the:
ievel of efficiency/effectiveness of the system was
moderate, and one respondent indicated that the level wa;
high. Four of the five respondents stated that the -
measurement tools used are zero balance rates, demand
accommodation, and demand satisfaction. Cne respondent
indicated that demand accommodation and demand satisfaction
are measured. Three of £five respondznts indicated that “he
measurement of the acceptable level is 90%~106% for demand
satisfaction, ané 65%~85% £or demand accommodation. One
:espondex’x'tﬂix;.dica‘.:ed “hat the acceptable level fot demand
accommodation is 70%-85%. Two respondents indicated that
the acceptable level for zero balance rates is 0%-8%, while
one respondent stated that it is 5%-8%. One respondent did
not address the acceptable levels for demand accommodat:on,
demand satzsfac?ion, and zero balance rates. Two of the
five respondents indicated that the customer :5 not :invcived
1n the measurement of the acceptable level for
efficiency/effectivensss; one respondent stated that the
customer is involved; one respondent indicated that the
customer is involved somewhat; and one respondent stated

that the customer is involved indirectly.

56




|
|
|

- L,

TPOATOAU] 8] JOwWo3END)

v{va) uojavpowwodde
pue {5a) uojaoejwiive
PUTHOD PUY 0IVX BoUDIRR

“SIHHVL NAgA avyiiwey
spun 0113 103 rNDANAR AUL
pojowojnw 103 agajrucds

«03 ‘pdoing U@ ‘waoav

{*nuom 3 poAVWOIND JO3

auany

Ki1o3upaug Joi manhyiy
ADPXO MOUX 1UOY
*SuMg huypniouy
*R1OJUDAUL UOTTTIW

*pac1 a0ti0 ubY
© swip "woanks poob

*uniysie poseq DOI
*un3zAs Arddns (oaoT
caejpowaniuf Awiy

otnr ninswold “TOR anay330 dus poW  CHOIN 4 ‘npeq ent DR w j0u ®} FIIVS RO PIepUPIS OUL SIIYS ey
N rumoarin 20i130 3o wun?op *DO3 UOC prERq SISPIO
4 "poATOAUL Waga aejriweg  *mi1k 5 [RULTS "uoyINWIOIVY AapUNNRODOT PUT S[{AAD]
JONO3AND "3 podu 303 abw [o13uon Auy 3 aod auwna ¢*ty 9§ Guysanduy pue *  Kioauoaug sufey
I UDUM BANYY W] (u0TINAIIARID Atddon » vo anaouiIng As03ubAul fHuyssnoon jo cpolInw ~Utry  "33ed obueyoxe
oY1 A8n  Cmiopao jo 3 oAk ¢ 30] 093jAIpe 30w "000’00AS INOAY S} w an(duln oJv oJouL 303 RIV-IARY OB(Y
A20AT 1OD (30, 8ROUT [OW]Y {uianaed # J03 juellne A203U0AUY (P(21330 | popwalhdn Jo poacaduy oq *RAIOAUBAUY 203JUOCE O3
e 93w ({14 o =ugp v 8w poyIoN G “apoa ¥(9 *BLIT1 souued woyske on *PAR anqren potes amy=ks >y
"PRAJOAUY 9] Lmpoynoan puv Lic/s
anR0IEND  "poujevaljew Tejtived ‘owoinin ade »anjIonb 6xcq WIND “seyajauenh sopio
%——qu_axu oy WOTLA ‘etae AUy (myjdnot uejriAfD pugop Jo3 wtayxoll pue sysasy Aapjes
Watansn ny 6ane 1113 VGG pue 3V 30 ADnar OAT3 [ 3v0k Iod auiny zi-tt w0 20M  *RIUTLIINNOD ougmsaelep 03 DOI »or

TRRDOND JO shegundand
UV ‘AITE InAOUINY ‘o3P
1Ty Aq pogeon UM

~bleiduod ¥ Uy BUIUOMN T
*A31(J0P3 gV Joujzoue Uy
vousjandya nak ¢ *HBTH

“A103UNAUY (enUUY
worytIwm 1Is e
puzrviodo gyz “WRTDSH

Raeagtyw/a Aygeyoodan
rpool. maynb =y
wnapAn aunrany *UBIN

sosn YOFYA walsis
sucwolrues A303UdAUY
07103 J§Y P®ITNOINY

Atneahoury
Jogueg

MOARAG JO
wROUAATINDY 13/kouoyotI1a

PRS-

(nbyu/pow/noy) i
1

(ubf/pow/aot)
AHPo [MOUN/PDUBY T0dX {
AJOUOAUL O [OoA]

(h1/poa/we)
(rajdson
10 0715

(uhyat/pon/sots
uog3rTIBEACS
10 (pA]

(0di3)
wrysis

<QOMILAINIUL
«goy3sOnd
nhyessat

e g ——

(uot3tsod Aq sTe3aTdsoy ssoady)
XIALUW AIYILSNID X TIVALIIONOD
9 IFIAVL

w




D e e e s

¥

———

——————

- ATIBOITPUY
PIAYOAUT BT JPwo3IsNd
‘9393 eduURIRg 0182
J0J $9-0 PUR SQ 207
R00T-306 ‘VQ 203 §56-359
8F TOART .—ncun_.00<

*AD0LSQ3H
YITa Iepriuel  "walsAs
Alo3jusAut Tenuew suyy

Airenbo Arayel xaao
suINY 3Pyl ¥ ‘A1ddns
30 shep 06 Kzaed
TAUY UOTITIM S S

"ay uy

spueq s,07doad Auew 0o
unx 3,uop s3(0AD UIJO
"w235ks duy=-uo ue

JO0R  "ybnoua Iaysuodsax

*say7ddns 3o
sassed yye soypuey I
oy 3joods-uou Ing

PUw SQ ‘va sanswel *FSR | 00y © UITA pexaom "POR jInoqv -speq 61 PR 30U 51 §IIYS "AYT pajewoine SY 31 "SIIVS ot 4
PeATOAUT S 3sny . A 6
*8q pinoys 3onpoad AUY 1RIPAS/A XRITTHRY *uam 1 003 bW SyeIIIIEA
Aawpucoes ‘atqerivar j0u *8x4 g a0y BPuyseyoand *3eok Jod suany 11 =uoiyau’ yeaydsoy syy sey aen3 obexoed
#7 3jonpoad Axewyad 31 1 uy (e3ydsoy asyjouw anoqy  "Axojusauy 03 YY{om 3depe Jou seop Teyoueuyx ° AryIewyagd
#INosbIYYD 3 enyeA puwy AP pexaom pue 'sak ¢y 30 000’0085 ang ‘wa3ysds Axojuaauy *Swa3sAS pAayIDeIIUT
=UO UO pemeq suiny Auy 03 tvaydsoy v 303 3bu Inoqe UFeRIUTCH "30 uy "3q PIROD I IoXIem PIT{RD odURUS
‘830030038 sansusy “POR ::uouq: ‘30300310 .nm«m_ *spoaq y¢9 "ILIVY A} st poob se joN AF] /n wa3sis byd (e303 Y >ay
.vo>~o>=w ST aswozENd *ue3sds 36k Aiojusauy yonw wa3sis ayy "saj3fauenb ,a9pac
*e(qeidecde »] s3ex 29YI0UR/A IVTTIWR] ION Y3ym 9OR3Ia3uf J0uued pue SIASL A3ejes
TTI3 $56 °SUCTIONIISIP | “AIWITTIW 2I0J9Qq TTLlex *PII3TPO® pPUR PUR} | AUIWIAIDP ©3 S§sAreur ey
‘s®37373uendb ssaoxe uy 36w #3035 3UVISYSSY ;°avak Jod sUINY ZT~(T =-RUTj oq ued Y It AY PaY3Ipow ¢ pue
"e3WX [T ‘®3IRxX I8AO *sousyaedxs 36® AUY | PUCY=UO UOYT[IIW 8 1S Atyeyoedsa ’‘poob sy D03 sSuSH YDIym wansis Quowabeuvy
=uxny &q peansesi “UBTH ;| Azeajiiw Jey3o o *BOH "spaq 00¢ CWATHIR wd3sds uaand  "UBTH 20103 IV p3jewolIny S1PPIH
{ubjy/pou/moy) {ubjy/pou/moy) (b1/pou/us) {ubyy/pon/moy) (2d43) S0aAdFAIIR]T
ueysis jo ohpoymouR/edusyxedxg 1eaydson uojioeisIaNs woishs e
SSBUNAY D937 /AOUeY0T1333 AaojusAur 3o (RAD] Jo vzIg 30 {oa0] BUOFISOND
Y2Iv0say

(uoTaTsogd Lq steardsol ssoxoy)
XIALYW dIY3ESNID X TIVALAFONOD
(Q,LNOD) 9 IIGVSL

U




VRS UNISRONI VISV SV O S

|
|
|

POATOAUY 30U 5T
JABWONRND ‘edurieq 0302
J03 §8 uRy3 SSOY pue ‘va
203 $58-59 ‘Sa 203 %001
=06 ST 10A0] o1qridecoy

"SIWWYL pue
HOOLSUEW UIym aeytriwed

*skep

06 RadAd sy 230X
aoA0UINy AI0JUIAUL
*Aio3usAuy UoTTIIN

Ayowty

Kioa exe qol e 235(dwod
J0 3nduy 03 Aavgsadou
sdna3ys ayy "sydDoIs
9500Xd JO FUdNDLRULY

*§9391 edueteq oxez | *reajdsoy syUl ae STIVS
pue vg ‘sq eanseed R YIjA poxaom Atuo "BOR ; §'¥$ "sSpaq $61 ‘PR a03 wa3s4s good TRUT “STIVS s
*sua3sds Auy oyj1o0ds saxyds y3itm umop pure
Aue yzym zegyyee; Jon . dn 23en3ion{y o3 awry
"PSATOAUY ] I9WO3IEND . "lenuew ses buyjoeay asuodsol 1oXdInb spoau
~gej1ddns pepasu 8y} INg ‘souyyoeH buymes *3eak xad suany wo3sAs *spoou Died *sar(ddns jo jusw
JO INOI IASU SIP o aebUYS U3ya Ibu e sey IT 3N0aY  "ANIPA § UIIPAY JOJ PIIOI[E UIDQ § »uSTuo(dol J0) S29pI0
ansug  "e3ex ITY3 pue *sua3sis pazyaeindwod AUY 000’0565 IAnoqy ,sey qeyy Hyd Aup ue st 3o buradwoad 103
®MInoY2038 wansven UBTH Aue/m payaos qoN. *POR *spaq o9 ~BILITT wa3sis quayany ~UBTH Auydosoriud o3 sosn Eaid
‘*POATOAUT BT 2PWOISND Toyel “poob 2q prhom uoi3oes ny
*s1qeidesoe *swe3sks Judwabeucs 20A0UINT AIO3UBAUY udIeassx Yy  ‘juInm ¢
81 ®3IRX (113 '$66 s3esst (eyoeds pue JMNO MOUY 3,U0Q -2A0xdwy 103 W00l sAeaty 81080
"puvy uo XI1ojueauy Auswabruew AUY UITA 1AI03UdAuY UOITTIW | "s3udmyen(pe Jo aajjee y *S$t 3y waashs- wa3sis 3o
3o A3yjuenb pue ejex saeok 9 aoj Arddas $ anoqy "spaq 0Z¢ *sAs umo ano up sebueyd 30 »dA3 j2ym mouy Jos[AIndng
133 Aq peansesn “UGTH wsvq uy paxxom *POR 03 orqepuedxy IBIPT jAue 10j siseq saey "UBTH I 3Pul (923 3,u0p I 2033310
(ubyu/pou/moY) {ubyy/pon/mor) (by/pod/us) (ubgy/pow/mox) tadX3) S8omdYAXDIIUY
wa3eis jo shpanoux/eouatradxy 1e31dsoH vorjpeysyses wr3Isis B ]
SOBUBATIDD) 33 /ROURTOY I A103UDAul 3O (2AD1 30 823s 3O (oA N suoyIsHEnd
ys1ees0Yy

(A, LNOD)

(uoT3Tsog Aq ste3zrdsoy ssosdy)
XIYLVW dI¥ILSNIO XTIVNLAIDNOD

9 31YVL

59




Conceptually Clustered Matrix Across Hospitals by

Position. This matrix was designed by selecting, one
respondent from each hospital who worked in the three levels
of management indicated on the matrix: senior management,
middle management, and direct supervisor of system users.
The basis for this selection was the researcher’'s
understanding of the similari’y between the positions of the
individuals at their respective organizations.

Within senior management, the respondent at Wrighk-
Patterson Medical Center (WPMC) indicated the highest lavei
of satisfaction with the system; the respondent at Kettering
Medical Center (KMC) indicated a moderate level of
satisfaction; and the respondent at Evans US Army Community
Hospirtal (Evans) indicated a low level of satisfaction.

With reference to the size of hospital, WPMC and Evans wers
indicated as medium-sized, and KMC was indicated as large.
WPMC had the highest value of inventory at 521 million.
Evans maintained the next largest inventory, with $4
miilion, and KMC had the lowest amount of inventory, valued
at $800,000. The level of inventory experience/knowledge
was hagh for all three senior management regpondents. The
level of efficiency/effectiveness of the system was
indicated by the respondents at WPMC and RMC to be high,
whereas at Evans, the respondent indicated a moderate level.

Within middle management, the ievel of satisfaction with

the system was indicated as high by the respondent at WPMC,
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and low by the respondents at KMC and Evaris. The size of
the hospital w#é indicated as medium by the respondents at
WPMC and Evans. The rgspondentﬂathMg indicated the size as
targe. The respondent at KMC had the highést level of
inventory experience/knowledge, and the respondents at WEMEC
and Evans indicated a moderate level. The .respondent at
WPMC indicated the level of efficiency/effectiveness of the
system as high, whereas the respondents at KMC and Evans
indicated a moderate level. ‘

Within the management level of direct supervisor of
system users, the respondents at WPMC and KMC indacated the
ievel of satisfaction with the system as high. Th=
respondent at Evans indicated a low level! of satisfaction.
The size of the hospital was indicated as. large by the
respondents at WPMC and KMC, and.medium by the regpondent a%
Evans. The level of inventory experienca/knowledge was
indicated by all the respondents as moderate. With respent
to level of efficiency/effectiveness of the systemw, the
secpondents at WPMC and KMC indicated a high level, whersuc
the respondent at Evans indicated a modarate level.

Across the three levels of management within a hospi+al
the three respondents at WPMC each indicated a high lev=l -
satisfackion with the system and a hagh level of
efficiency/effectiveness of the system. This parallels the
similarity of responses‘by the interviewees at Evans. Each

of the three respondents indicated a low level of
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satisfaction with .the system, and a ﬁpderate level of

efficiency/effectiveness. of ‘the system.

This chapter has provided the reaaer with a discussion
of the data collection and validation.procedures, the steps
involved in the administration of ihe questionnaire, and a
summarized listing of the findings obtained trom sach of the
interviewees. In additaon, an analysis of the responses
within each hospital, and across the three hospitals, by
position, was provided through the development of the
conceptually clustered matrices.

Chapter V will discuss the conclusions drawn, and
recommendations made, based on the results and analysis

okbtained from this research.
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V. Conclusions and Recommendations

‘Introduction

This chapter discusses the conclusions that have been
derived, based on the results of this research process.
Conclusions, grouped by hospital, have been drawn for matrix
columh headings in which the majority of respondents'
answers were comparable. In addition, this chapter provides
answers to the specific research and investigative questions
listed in Chapter I, as well as recommendations for further
research in the area of hospital inventory management
systems. The chapter concludes with a summary of the

benefits of this research.

Conglusions

Wright-Patterson Medical Center. The conclusions

resulting from the analysis of the inventory management
system at WPMC are the £ollowing:

1) the inventory management system uses EOQ as the
basis for stockage levels and reorder quantities;

2} there exists a high level of satisfaction with the
current system;

3) the majority of the interviewees had a mode;ate
level of expersence/knowledge of inventory management; and

4) the level of efficiency/effectiveness of the system
is high,
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Kettering Medical Center. The conclusions from the

analysis of the inventory management system at KMC are as
follows:

1) this inventory management system also uses EOQ as
the basis for stockage levels and reorder quantities;

2) there is a moderate level of satisfaction with the
inventory management system;

3) there exists a high level of experience/knowledge
within both the senior management, as well as the middle
management levels;

4) it is a large-sized hospital; and

5) the level of efficiency/effectiveness of the system
1s high.

Evans US Army Community Hospital.

The conclusions of the analysis of the hospital

inventory management system at Evans are as follows:

1) the inventory management system uses EQQ as the
basis for stockage levels and reorder quantities;

2) there is a low level of satisfaction with the
wnventory managemenk system;

3) it is a medium~sized hospital;

4) the majority of interviewees had a moderate level! of
inventory experience/knowledge; and

5) the levei of efficiency/effectiveness of the
inventory management system 1s moderate.

Of the three systems investigated during this research.
the system used at WPMC was the most effircient and effective
inventory management system studied. Although the

respondents from that organization stated that modafications
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to the system would be useful, the system performed its

functions in a very satisfactory manner.
Investigative Questions.

Question 1. What inventory management systems are
currently used in logistics divisions of DOD hospitals and
in materiel management offices of civilian hospitals?

The systems used by the three hospitals' under
investigation are automated. WPMC, KMC and Evans each have
EQQ as the basis of their systems. )

Question 2. How do inventory management systems

measure both efficiency and effectiveness?

The inventory management svstems at WEMC and Evans have
definitive quantitative measures to determine efficrency and
effectiveness. For WEMC, these factors are measured by a
95% f£ill rate. At Evans, demand satisfaction, demand
accommodation, and zero balance rates are the factors used
to measure efficiency and effectiveness. For demand
accommodation, the range is 65%-85%; for demand
satisfaction, the range is 90%-100%, and for zero halance
rate, the range 1s 0-8%., XKMC did not have a quantitative
value t; measure efficiency and effectiveness., Ensuring
that supplies are availabie when needed iz the measure of
efficiency/effectiveness.

Question 3. How do inventory management systems
dirffer?
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As stated previously, all three inventory management
systems researched are automated. Evans differs the most
from the other systems in that it is a standard s?stem
covering all classes. of supplies, not just medical. The
system at WPMC is an Air Force system which has been used
for medical inventory management for many years. KMC uses a
financial-based system which also has materials management

capabilities.

Question 4. If least cost is not maintained, where
does management feel improvements could be made?

Although the issue of least cost was not addressed
direckly, the respondents did discuss areas where
improvements in the respective inventory management systems
could be made. At WPMC, a desire for more aq hoc queries
and user interface were mentioned. The respondents at KMC
stated that, as the system is more financial-based than
inventory, it does not respond well to hospital inventory-
specific factors, such as fluctuations in item demands and
the need for tracking both stocked and non-stocked items
with multiple storage locations. The respondents at Evans
stated that the inventory management system needed to be on
line, rather than batch processed, and should be capable of
providing ad hoc queries and specific reports.

Specific Research Question. With several inventory

management systems currently used by DOD and cavilian
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hospitals, can one method be found which would standardize

procedures and minimize costs?

This research concluded that, in fact, each of the three

hospitals studied uses the same basis for management of
inventories: EOQQ. Although there may exist several
automated inventory management systems, the core which is
responsible for setting stockage levels and reorder points
is 1dentical.

The majority of individuals interviewed exapressed a
concern for the lack of responsiveness of their specific
exterior automated system, but no respondents discussed 2
need for a diffevent basis for the management of
wventories. The major complaint for the three systems
studied was that the systems needed to provide management
specific inguiries. With this capability. reports and ad
hoc queries would be both on line and real time,

This research supports the conclusion that E0Q is a

method which is capable of standardizing procedures acress .

DOD and cavilian hogpitals.

Hocpital inventory management systems offer a variety

wy

areas for further research. Based on the conciusions of
this research effort, more extensive studies are needed to
determine if a DOD-wide inventory management system is a

viable alternative. fThis topic of research could be a
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follow on study, using this thesis as a foundation for the
method of comparison, or as a source of existihg systems
which could be used in a comparative analysis of a greater
number of hospital inventory management systems. In order
to determine if a DOD-wide inventory management system is a
viable alternative, further research on a larger number of
DOD hospitals would be helpful. 1In addition, inclusion of
US Navy hospitals could preve beneficial.,

A second area for further research is a cost comparisen
of one EOQ-based system against ancther. This would provide
another foundation by which two or more inventory management
systems could be compared with respect to costs

minimization.

Summary .

As the Department of Defense budget continues o
decline, the military services will be forced to cut costs
and operate more efficientiy in every respect. This wil!l
inciude the'provision of medical! supplies to customers
within the hospital environment. The benefit of this
research effort is that it can serve as the foundation for
Zfurther researchers atlzmpuiny to debermine: L) where cost
sa 1ngs can occur as a result of improving efficiency and
effectiveness; and 2) whether standardizing inventory

management across DOD healthcare activities 13 possible.
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Appendix A: OQuestionnaire

Dear Fellow Professional:

Enclosed 1s a questionnaire for individuals working with
hospital ainventory management systems. You are part of a

sample of hospital employees chosen to participate in this
research.

This research is important to providing insight into
wnventory management systems currently used by hospitals.
This questionnaire was distributed baset »pon the need for a
comparison of inventory management systems at a US Army
hospital, a US Air Force hospital, and a civilian hospital.
You were selected from within those parameters to
participate in the research. I will be combining your
responses with those of other logistics professionals, and
will ensure the confidentiality of your amswers.

Your participation in this research is necessary to
determine if a more efficrent or effective inventory
management system is available for hospitals to use. I
request that vou review the attached pages to famil:arize
yourself with the questions which I will he asking you. I
will be contacting you televhonically in the next two weeks
to schedule an interview appointment at your convenience,

Thank you for your cooperation and support of this
vesearch. If you would like to receive a summary of the

questionnaire results, you may inform me at the time of our
interview.

Sincerely,
Karen A. Lemay
Captain, Medical Servace Corps

. Graduate Student, Information
Razource Management, AFIT
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BACKGROUND

The following questions relate to your background and your
current positici within the area of health care logistics.

What is your current pesition?
What are your specific responsibilities?

If:appxicable, how many eaployees. do you supervise?

How long have you been in this position?

How long have Jou been. employved by’ this ho.-ital?

If applicabie, what olher positions have you served in?
vave you had any other experiegbé with in;entory
-anagement or other inventory systems?

1£ yes, what were your responsibilities and level of
knowledge? ,

s

CURRENT INVENTORY MANAGEMENT PRACTICES

The
and

£ollowing grours of questions relate to the inventory
inventory management systems currently in use at your

nospital.

7.

8.

15.

16.

What is the- bed capacity of your hospital?
What is the total doilar inventory for your hospitel?
Do you know vl.at an inventory turnover rate is?

What is your hospital's inventory turnover rahte?

Can you describe the curreni inventory management
system used at your hospital?

Has yoxr hospital always used the current system?
1f no, wnat other system was uged?

Why was the system changed?

Do you think the cur enh =ystem is better than the
previous one?

Is there any area within th2 current inventory
management system: which you feel needs improvement?
1f yes, what is that/are thos: area(s)?

Are you familiar with any other inventory management
systems?
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If yes, would one of those systems perform better for

the specific needs of your hospital?

Which one?

If you are not familiar with any other 1nvento&v

management systems, can you describe what the ideal -

£ stem would do for your nosp1tal'>

Do any of the inventory managément systems désrrzbeq

by the -interviewer provide the changes necessatv to R
improve your inventory management proceaures’

Is vour hosp1ta1 known for any ur que snec1altles° -
if yes, what is it/are they? -

Do these specialties cause an increase in demand for
related medical supplies?

1£f yes, do your current inventory managemenf procedures
orovide adequate levels of these supplies?

Do you. have a listing of these supplies that show an

i. rease in demand?

_How do vou measure efficiency with respect to your

inventory management system?
What is considered 100% efficient?
what is an accéptable level? .

How do vou measure effectiveness with respect to your
inventory management system?

What is considered 100% effective?

What is an acceptable level?

Who determines the standard by which the acceot'
fevel is measured?

Is the cusiomer involved in the measurement of the
acceptable level for efficiency and/or effectiveness?
.f yes, can you describe the customer's invoivement? .
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Appendix B* W:iﬁht-Patterson Medical Center Summarized
. Responses )

Background Information - .

The responses obtained-from Question 1 through Questicn
5 nave been displayed in Table 2, page 44.

Question 6. Have wou had any other expérience with
inventory management or other inventory systems?

If yes, what were your responsibilities and levei cf
knowledge? . .

-Yes. I had three years experience in another Air Force
facility in Gérmany. Additionally, I haveé spent 8 months
working on a comparative study of Aix Force inventety
management systems and civilian hospital inventory
management systems.

-Not in the milztary. I was an assistant store manager
in retaii before, but nothing with medical.

-Before ‘the service, I managed a grocery store. fThe
cempany had an inventory team to count, but ordering was my
responsibiiity. .1 have been in this field for i5 years. so

_most of my experience is related to medical.

-The Air Force has been using EOQ for as long as I can
remember. But, I have worked in sateliite positions that
have used precursors to the current system. I have bdeen :n
medical equipment management most of the tame.

~Yes. 1 worked in medical logistics as the NCOIC. and
was responsible for inventory management.

-Yés. 1 have spent 8 years in service, with 6 years in
base supply. Those positions have been centered around
inventory management and special assets management, such as
weapons, mobility bags, and risk kits.

Current Inventorv Management Pracrices

The combined responses from %he interviewees ar=s iished

by question number below.

Question 7. What is the bed capacity of your hespitail?

-245 operating beds. Typically, our census ranges from
150-2090.

-300.

-325.

[
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-Expandable to 320 beds. i P

-About 230 beds.

-About 300. . - .
Question 8. What is the total dollar 1nventor i~ for your
hospital? - . -

-521 million annually for our medical opérating
Suppiies.

~$1.8 miliion, with about one month on hand.

-We maintain about $3.5 miliion on hand and in transit.
Ciose to $2 miilion is in transit, with about $1.5 million
on hand, depending on the uloexane.

-We Rave about $1 million stock on hand, wltn about $3
miliion on order, in transit, and on hand.

-The total dollar inventory for Central Processing and
Distribution (CP&D) is about $1i50,000.

-About $20 million.

Question 9. Do vou know what an inventory turnover rate is?

~Yes, - - .
~Yes.

-Yes.

=-Yes.

-Yes. .

-No, 'nof exactly. -

Question 10. wWhat is your hospital's inventory ‘urnover
rate? . .

-1l to 12 times per vear. - -

-11 to 12 times per year.

-0ur inventory turns about every one and one-naif to two
months.

-We have two to two and one-half months on hand, and our
stocks are rotating through at ieast that often.

-In CP&D, we turn our inventory about 1li times per year.

-1 don't know.

Questaon L1. Can you descraibe the current inventory
management system used at your hospital?

~The Air Force inventory management system 1z based on
the MEDLOG computer system. The foundation for the system
15 historicai consumption data maintained "by the computer
Economic order quantities (EOQ) are based on dollar vaiue
and pipeline history. The safety level is also determined
by the computer. We have some capability to intervene
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manually and change items such as pipeline times and
sources. 85%-90% of the 6,000 lines are under the control
of the computer.

-It is a modified ABC type of inventory management
system. The computer system classifies items by annual
usage and dollar cost expenditure. They are then placed 1in
one of 3ix categor’ ~s. Based on which category it is in,
that determines thé-Air Force usage of EOQ. We maintain a
lower safety level and things of that nature for high
turnover/high cost items.

-The Medicai Materiel Management System. This includes
inventory control and requisitioning. We have the authority
to restock recurring items in this warehouse, and therefore,
act as a wholesaler. We are authorized to stock what the
customer needs, based on demand history. Demand history is
rvetrievable for the vast 12 months.

~E0Q. That 1is.the system we use. 4

-in CP&D, We use a itri-service, tri-iogistics computer
system. Based on consumption, it sets levels, reorder
points, and gives weekly requirements iists for activiiies
to be used in reordering. The computer supports medical
suppiy records, and provides the capacity to receive, issue,
and track costs. .

-Mo, I don't feel thar
Zeel comfortablie answering

Znow what it iz, and would ao:
hat.

F b=

Question 12. Has vour hospital always used the current
system. If no, what other system was used?

-This system has been in use gince 1669, but they have
used different computer piatforms. There have been
revoiutions in that system. Theve is more data, mere
responsive computers, and 1t is no longer a batch system
processed on a base mainframe. We now have real time
wnterface with a minicomputer dedicated to our applications.
The basic formulas Zor EOQ determination have stayed %the
same. -

-1 know it has for the last 7 to 9 vears.

-aAbout 20 years ago, the system was manual. This system
s Airr Force wide. Currently, it is an on-iine system that
has been :n place for 2 to 5 years. Prior to this, we had a
sunched card cystam wi%h bateh processing. The advantage to
this system s that peopie move in the Arr Porce, and they
will Znow the system when they arrire at a new duty svav:ion,

-The Air Force, since I can remember, has always used
ECQ calculated with safety levals and pipeline times. The
formuia has changed drastically with the conversion to the
different systens.

~CP&D ‘has been in existence for about two and one-half
years. We previously used a civilian company's inventory
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management system. When the tri~logistics system was
developed, the other system was replaced. Prior to the P
civilian system, it was a manual system.
-1 think they have always basically used the same
system. £ has used different computer systems, but the
basic supply philosophy has been the same. It has jusk
evolved. B

Question 13. W%hy was the system changed?

-Enhancement. The IBM punched card system was time
consuming, and noft easy to update. iInformation processing
with the current system is much beitér. -

-Because the Army, Navy and Air Force went to a tri-
service program. They had no choice in the change.

~I think the same philosophy has a‘wa;s been there, but
there have been changes to hardware and sofiware. In those
terms, the system hasn’t changed There are just greater
opportunities for more powér and more speeé.

Question 14. Do vou think the current system is better than
the previous one?

~The current sysfem is quite good, given that the
miiitary operates under certain constraints. We warehouce
and have 2 larger voiume of due-ins than you would £ind in a
civilian hospitai. -

-Yes, much better. Some things, such as aczountapdility,
inventory, etc, (the basic concepts) haven't changed. The
ftocls have.

~The current system is better. It is easier o sury
ervors. It has made things better. The older system us
batch tyre procedures.

-No. The previous svstem had better reporiing and ad~
hoc gquery capability.

-1 never used the previous computer system. I'v
used he new one.

<t
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Ouestion i5. s ihere any area within the cuppent Inpentop
management system which you feel needs improvemen%? If yaszi
what 1c Lhat/are those areas?

-1 am not fully zatisfired with its capabilities. If 13
aot as flexible and powerful for performing database
queries. We would like &~ extract specific data for
anaizs2s, and the system is not designed for that. My
zecond concern is that the system is designed to carry ou®
an Air Force policy, which might be becoming outdated. The
future can lead to more responsiveness. There are studias
underway to transfer responsibility for transportation of
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suppl:es from the mx‘xtarx to -UPS, who cal. providé: next—day
delxvery. Additionally, requests for supplies. could be
fransferred- directly: to the Défénse. Personnel Support Center-
{DPSC) through Electronic Data :Interchange (EDI) £fom .our
computers to the vendors computer, eliminating. some of the
time :delays.

~Yes, A think there are a lot .of areas that are prime
tarqet§‘for 1mprovement. The biggest area is within :the
computer systems, and the lack. of decision supﬁbrt
‘information that they provxde the mater1e1 manager. ‘The
system will not aliow for ad-hac reportzng and extracting
data you might - want.\ It is not a usez-frxendly system. It
is very hdrd wired. Another area is :the handicaps placed on
us to an;de by the Pederal Acquisition- ‘Regulation - (FAR).
There @are the contracting requirements, or obstacles, that
slow us down. The. third area would be in Just-In-Time
serv:ces. Our computer won 't accept a Just- In-Time system.
It is going to; tell us when® to order- and how much to order.

-There are system limitations which need: 1mprovement,
such as storage. This system car only take one storage
code. In ‘the newer system, multiple storage locations will
be allowed.. This is why things are in stock .number
seguence.

-The system is working for thé way the system. is
des1gned 1t would be better if we could set everything up
oh contract' the way 4 civilian hospital does. I 1iké JIT
and BPA, Blanket Pufchase Agreements.

~The current system needs .better report capability.
There are reports that we don't geét which hurt us, such as
£fill rate and monthly issues by item. 'We don't really have

the report capability 6f the prev1ous system.

-You have to always say there is room for 1mprcvement.
Customer relations have 1mproved with the creatlon or
expansion of customer service. If I look at base“supply and
compare it to medical supply, base supply has a research
section that I like. They research out and find what the .
customer needs. There are reasons for that, but still I
like that aboit base supply. I think we need.-to upgrade the
computer system, and I realize that is being worked on.

Question 16. Are you familiar with any other inventoxy
managemernt' systems? If yes, would one of thosé systeins
perform better for the specific needs of your hospital?
Whlch one?

-Yes, stockless inventory management. I would be very
reluctant tb use this system, as this means transferring
reopons*bllxty for inventory management to a contractor. In
the military, you must be able to respond to other concérns,
such as flight line accidents, military disasters, and

76

1D HOE QSN mAAR Bk

19p (@RS

K

A e ) g




. - L W % it B N Wy S - - < . - - - - R -

7 Tozsiassz 10:41 @513 285 8158 AFIT/LS ¥PAFB,O0H @004/007

y
A
.

e —— ‘:mna..m-«»«— g

deploylng soid:ers on short notlce.' ¥ don't think we .can
fully rexy on a contractor to provide that. kind of serbxce.
Moreover, many .cf the War ResérvesMateriel (WRM) items ‘that
we manage are expiration dated and dre used in peacetime.
‘BY using ‘tBe stype of ‘inventory management system we are.
using now;, it enablés us to rotate’ exp;ratxon dated WRM
items. I .would expect to :see us -using ‘the same kind of
safety level/BOQ based“reocrder point that we ‘u¥e. today, but
tailoring it for much shorter plpellnes, much.- shorter
dellvery times and much more reésponsive deliveries within _ '
the hosp1ta.. !

-1 have not worked with any.

-Yery few, 1 have read a few, but I .am not gquali¥ied
.about thé sther ones

~Not really, Just the Air ‘Force systems. I ‘haven't
worked with any others. .

-No, just what has 'been mentioned.

~The standard baze supply system: No, I can't answer
that. R;ght now, we are so Lntegrated inte this one, I
dofh't think we can change. You have to have that continuity
within the service.

[ e a - n——————— .
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Quéstion 17. 1f you are nct familiar with any- other
1nventory management systems, can you describe what the
ideal system would do for your HOspztal’ Do any of the
r inventory, management systems «described by the interviewer
provide the changes necessary to improve your inventory
management procedures?

-The current system is goad, espec;ally if it can be
fine-tuned and modified, It does a lot. It establishes and
calculates the EOQ and the reorder point, based upon which
of the six categorids it is in. The concept of the basic
system is not .bad; 'you just can't ipterface with it very
much. Having an interface to6 track with other computer
systems within the hospital for workload usage would be
helpful.

-The basic .system is good, but it needs modifications.
We are looking at a new computer system, especially enhanced
hardware.

~JIT. This would cut dowh on warehouse space X
requirements, ‘and eliminate having excess stock on hand, due '
to lengthy pipelines. I -would like to see base contract:ng
- out of the pictire, and take on those responsibilities

ourselves,
-The ddeal system would have report capabilities for
. instantanecus ad-hoc queries on any item, daily raports of
s 2ctivities as related to the medical logistics system, and
be more uSer-friendly. Most of the concerns deal With {

o
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~computér interface and computer support that ‘wé get or don't
get’ .
-We have the basis for a11 of it within our own system.
It 13 a matter of adjustments.
- Questlonvls 1S, your: hospltal known for.any unlque
- speclaltxes’ If yes,nwhat is it/are.they?
-We are one of two hospitals in the Rir Force. to have a
Clinicdl Hyperbarlc'chamber. We also conduet’ interoperative
.radiation therapy.
~Yes, hyperbar1c medicine, cardiovascular surgery, .and
1nteroperat1ve radiation therapy
-As a medical center, we .carry as many SPQCLaltles as
poss;ble.
-I'm not :sure,
-Open heart surgery. ¢
~Sure. Within the Air Force, We have either the first
in d specialty or share that with maybe one other hespital.
Hyperbar1c*med1c1ne ‘and Madnetic- Resonance Imaging.

Question 19. Do these specialties cause an increase in
demand for related medical supp{;es’ 1f yes, do your
current inventory management brocedures prov:de adequate
levels o6f -these suppl;es’ Do yoe .nave a listing of these
supplies that -show an inerease in demand?

~Hyperbaric ‘medicine probably results in a few more
specialized supplies, although I don't think it’s a big.
impact. Yes, the current system provides adeguate suppliss.

-Cardiovascular is difficult. The cther two are not.
Yes. These supplies are more closely monitored, due to cost
and cr;txcal;ty. No, I don‘t have a listing of these itéms.

~-Yes, but our inventory control system can handle it.

-Medical Centers are the.only activities authorized to
have spec1a1+1es No, our ¢ .rrent inventory management
procedures don't provide adeguate levels of these supplies.
We stock about 5400 lines, and our stock status report
states that about 2100 lines have problems, Some of the
reasons for these may bé that the customer requested the
wrong item initially, or has nét ordered them after the
first request.. -Also, the initial estimation of quantity
usage may have baen wrong, which leaves us With excess
stock. OQuarterly training classes for custoiers are trying
to be implemsnted.

-Not on oux supplies.

-Inxt;ally, yes. They.sure do. I think that levels
out. Yas, they do. Certain factors:have tc be in there and
those factors have to be evaluated in the right way. There
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is always some hiuman 1nput there and there is dlways some
things that can gét in thete and' skew it up,

Question 20. ‘Héw do you measure efflcxency with respect to
your lnvenfory management ‘system? -What is conszdered 100%
:efficient? What is an acceﬁ%able level?

-~Efficiency is measured by turnovey rate, what
percentage of your 1nventory is stratified across -excess,

and. the £i11 rate. Also, we shouldoensure orders equal
sales. It is the ratio of total investments in 1nventory
requlred to produce a partlcular volume of ouuput in ;sales.
We would be 100% efflczent if we could reduce the cost of
ifvastments ‘to zerc»whlch afe necessary to. produce outputs
required to be provided to the medical commun;ty. There is
not an absolute goal, that once achieved, is always
acceptable. In the Total Quality Managen=nt, arena, your
efficiency should‘contanually be improving over time without
a logs of .effectiveness in providing what is needed for
patient care.

~Efficiency is measured by turnover; £ill rate, which is
the most common Air Forcé wide, being the percentage of
times you can prov1de any quant;ty of item requested;
economic retention, is it cheaper to keep the item than to
get rid of it; excess quantities; and destructions. 100%
efficient would be nothlng reported as excess, no
destructions, ne economic retentlons, and .2 very good
turnover Late. That wouldn't be good .for the hospital
because outr Fill rate would be much less than 95%. The
acceptable level is 2 95% fill rate.

-It is managed by reports, such as the Medical Stock
Status Report, This report lists identified items which are
outside- the inventory management parameters The computer
analyzes what is on hand, how it is being nsed, and humans
make decisions. A 95% fill rate is the acceptable level.

-It iz measured by £ill rate. A 100% fill rate would be
100% efficient. The Air :Force standard is 95%. The less
stock on hand to maintdin the fill rate, the better.

-We have no way for CP&D. Med:cal logistics measures
100% efficiency by fill rate, but: we have no capab:lity.

-1 guess you could look at a lot of different factors.
I would look at my f£ill rate. Also, you-don't want to be
holdan a lot of inventory. You can't have that. No, I
don't know what someone consxders 100% efficient. A 95%
£ill rate is-the Air Force's acceptable level.

Question 2%. How do you measure effectiveness with respect

to your inventory management system? What is considered
100% effective? What is .an acceptable level?
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Appendix D: _Evans US Armvy Community Hospital Summarized

Responses

Background Information

The responses obtained f£rom Question 1 through Question
5 have been displayed in Table 2, page 44.

Quastion 6. Have you had any other axperrence wiia
1aventory management or other inventory systems?

If{ yes, what were your responsibilities and level of
Knowiedga?

~Yes, I have been a medical Supply Officar on two
occasions, one in manual accounts and one in automated. Ia

addition, I have also served as 2 Chief, Logistics Diwizaien.

During an assignment in Zurope, ! was responsible for the
svstems for the command, to include BMMED23S, medical
supply, and medical maintenance.

~No, just with the manual! system. Al fhe rect has Ty o
v SAILS.
=No, izt with SAILE ai this hospital.
-¥ag, [ was a Division Medical Supply O%ficer (fM3T .,
3 maawal Srztem. He had a 400 line inventovy.
- =Yes. I have worked with MEDSTOCK, CP&D, AMEDDPAS, 1nd

.

The ~ombuined responses from the interviewees are l.sted
Yy . b - + 1
by question number below,

Juastion 7. What as the bed capacity of your hogpiial

~125 beds.
=138 kheds.
=195 hads.
=200 Leds.
-2 don'% Know.

on 3. What 25 the total dollar iaventory 500 your
al

~54 million, which includes PWRS, Preposi*ioned War
zv2 Stocks.
~aprroximately $4 nillion.
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-54.5 million.
-About $4.5 million.

-Aboud $4.5 miliion, including PWRS, Prepositioned Wav

Resexrve Stocks.

Question 9. Do you know what an inventory turnover
~Yes.
~Yes.
-Yes.
-Yes.
~Yes.

Questaon 10.
rate?

=1 do not know the exact figure.
“Every 90 days. SAILS determines this for us.
-Qur inventory should turn over every 90 days.
geared to do that.
t doesn't come out on re s
:::eren ancles. Wa zhoot fer a i
turnover., We ca::y 20 days of k2
presty ecua’!

They look at

rate 1s?

-
It

What is your hospital's inventory iurpover

i

]

1t fxo

1 gatio on inventory
17 and that turnsg oves

T

—No, I don t actually know what the inventory iZurnoveyx

rate is.

Question 1l. Can veu describe the current invencor
management svystem used at your hospital?

-SAILS, which srands for the Standard R.umy latermed

L2ve! Supply System. It is operated by other than
Medacal Depariment.
horribie. The sv“:em 15 often updateu for other act
waich causes us Lo bomb out.

»

.
%

lres

SAILS is not a good system; it 5

.
WV

it

bR

Avny

itrez,

The basis of the grszem .o

E0Q. wunly five Army Medical Activities are still using
SAILS today. We ave in the process of changing no TAMMI
th2 Theatre Army Medizal Management Information System.

-SAILS. It computes and generatss everythiag that

azedad,
-uurrenylj, W
comput= ovder shi
=3AILS 15 th
15 automated, wh-

X

: Mg e -
uasing SAILS., Tlis usotem 3

o
Ua <1

[

not good for c¢lacs VIII, or medical, suppli
-S8AILS is the current system, but we are g
to switch to TAMMIS. SAILS 15 the standard Army sy

-Ta(b

24

3L~

1mo to determine our reovder point
stem we use, IL 15 no% a good sys

¢ is better than a manual system,

t 15 non-specific. It handles all classes of supply, and

3
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has all material categories, not just medical. It is z.
batch processing system, and has everything in it.

Question 12. Has your hospital always used the r"-reﬁ“
system? If no, what other system was used?

-We have used SAILS for 12-14 years. Before that, fhe
system was manual.

-No. They used to have a manual system with stock
record card sets for each line item.

-Befoce SAILS, it was a manual system. - SAILS has been
wn use for about 10 years.

-Yes, except for the manual system before that. We
converted in about 15680,

~I believe. It has been in existence for about 10
years. Before that, it was wmanual.

Question 13. Why was the system changed?

-For automation.
-Automation was the way to go., It was the pes wave of
the futurs.

Questaon ld4. Do vou think the current syctem i1s better Uh.
the previous one?

-Yes. A manual system wouldn'k osurvive :a uwoday
anvirenment.,
~Yes.
“Yes.
-Yes,
=Yes.

Questzon 15. s theve any area within the curseut ;nven:ory

management systam which you Lee! needs merovemen 1 yes,

what 215 t“hat/are those aveas? -

~Ya3, Data gquery capability i1s pooy: the ability te
disign and pioduce reperts is limined. This Impacts on
alkilrey Sor the Army Medical Department to conduct bucinsess
CATL3 is to a greal =2utent 1 bateh svstem, which 1z
sotrwsazed 1h 3 remete ‘oxauxon. This complicated 28 =
cue oW has a high =oror rate.

~No. I feel that SAILS deez the 3job quite well,

~There ale a fow,  The steps you bhave 1o take to iapas
or complete a job are very fime consuming. The excess
program waithia SAILS needs improvement in hiow the system
manages itt. It is a poor system for management hecause it
often Gives you one day to compuie =xcess; otherwise, the
system will revert back, transfer the excess into operatin?
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stocks again, and thé procedure for reporting the excess
starts over again.

-Yes. It is not an on-line system. Often, cycles don't
run and repcrts are late. The Directorate of Logiszics
(poL) at Fi. Carson inputs our information- into the SAIL3
system. St. Louis is the regional data center where the
information is sent. At St. Louis, it is batch processed,
and often we don't receive our daily runs. ¥he b*gansk
problem is that too many people’s hands are in the pcrt.
SAILS is not responsive enough. It is also not spefi'
enouch to cover the needs of Class VIII medical suppli
such as shelf ‘L.e, expiration dates, and life or deatl
medical needs.

-Yes, It should be more on-line and more ;eqnonszve.
With SAILS belng a standard Army system, we have a vegional
data center in St. Louis. It is ap dumy Mate:zex Cemmand
center. The system would be more timely if it were on~iin=z.

ﬂ‘l" L

Question 16. Are you familiar with any other inventsry
management systems? If ves, would one of those systems
serZorm betier for the specific needs o©f your hospial?

%“hich one?

-Yes, TAMMIS. It is an Army ¥Yedical Departr
n2 possibility of designing local reports 1s u
an on-line system which has a very gquick zas
vstem will De the only one used in both TOSE an
dical activities. .
-Yes. AMMEDPAS and ihe bar codz system.
-I am Zamiliar with MEDSTCCK and TAMMIS. 1 have rezd 2
t about them, but not worked with them. Yes, the TIMMIS
tem will be a good sysiem Zor us. it is an oa-l:iae
ystem, not depending on the post level for baich
ncessing. .
-Hot intimately, but I am somewhat familiar witk
TOCK (Medical syocP Accounting System). Yes, T
b€ an in-hcuse system, with only a Zew pecple
rfacing with the system -
-Onlr military ones, ané only as in observ
bazically the same.
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Ouestion 17. Ui vou are nob familiar with any o*he.
wnventory nanag»ment systems, can vou descrih

1deal sr3t-m would Jdo for your hospital? Do any of
:nventory managen»nt systems described by the int2rviewer
provide the changes necessary to improve your inventery
management procedures?

«
ot
<

Aqection 18.

is your hosgpital known fov any unique
specralties? 1If

yes, what iz it/are they?
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“No, we are" just a :MEDDAC, Medical Department Aciivity.
. -I don't think so.
- -No.
-Not really. We do & lot of orthopedics.
-fWo, -not really. We have .a lot of retirees and daliver
a loi of babies.

.
on 19- Do these-specialtiés cauSe an. incrsase in
for related médical suppliss? If yes, do your
urrent invenuory~nanagemeﬁu procedures provide adéguate
’ - ¢f thesz sunplle ? Do you have a listing -of these
ies that show .an’increase in demand?

#

0 oa
®
2
&

Question  20. How do you measure etziclency with respact
your inventory management s system? What is considerad 1007
éZficient? wWhat IS an accec;able level? -

o

¢.\°n

~2 ways. ﬁhe traditional -method is to compare O
nul=nfes to costs of nolding inpventory. The secondé meihed
is the numaer of compxaints rom the bcmptvcl’er, which i
what I use as a measure. There ’s no level that is
efficisnt. B&As 'ong as the boss Isn’s ,ea::1g me us,
tha*t :s an acceptiabie lével.

=-SAI1LS dces pnat by comnut-ng the demand- sat: sfacii
rate. 1063 ef::c ent iIs when we have evorjun ng regues
withmn our *nventory Scmetimes 4o have 0 balances. T
acceptable lovel is $0%-100% for demand satisfactien.

~-We& measiuire that by excess levels (the Iess ex¢acs
more efficient the svstem). Also, correct reorder 901n
and correct order ship times help measure =2ificiency.
your reorder points are too low, you won't have enou
on hand. lothing reguires us %o be 1i00% efiic:éwy.
.“e*e is an aﬂcact= le ievel which is measured. by dem
accemmodation. Health Services Command guidelines st
55%-85% fo be an accaptabiz leval. .

~Some areas to look. at are excess management, _Hc
o customers, cuﬂ-xns to our inventory, the uuant:
iocal purchases nezrg made, and the quaﬁt::j of su
trans:it. Xe, zh2 i5 not 3 leVel which is 100% e
Some of the measu.ss of the acceptapie level! ave ¢ .
mcr= Shan 10% of inventary on hand should be excess. Also, !
. you could iook al inventory accuracy., 7ou should nave
' greater than 98% agcuracy on inventory. In other words, not
moxe than 2% of lines should have greater than a $39.0C
variance in extended value,.

-Health Services Command and Army Regulation 40-$1 sek
out the rules by percentages through th2 demand
accommodation rates. Being 100% efficient would be fo havs
avarything the customer wanis. The acceptable leve! is a
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range of 70%-25% demand accommodation. You don't want to
have 100% because you get overstocked. .

Question Z1. How do you measure eZfectiveness with respect
to your inventory manayement system? What is considered
100% efiective? What is an acceptable level?

-Again, there are two ways. The traditional method is
through 0 balances, as well as the demand accommodation and
demand satisfaction rates. The second method is through
complaints received from customers. The boss cares about
customer satisfaction. 1I{ customers complain, that area
needs attention. There is no level that is 100% effective.
The acceptable level is very subjective and gqualitative.
Regardless of how good a job vou do, if you don't have good
public relations, then you aren't worth anything.

-8gain, SAILS computes this for us by determining the
demand accommodation rate. 100% effective would be when the
depot provides all supplies needed in 2 timely manner so
that local purchases are not required. The acceptable level
for demand accommodation is 65%~85%.

-The most important measure is 0 balances. I they are
kept to a minimum, you are doing an effective job. 0
balances are at a minimum if wvou have less than 8% of total
lines at 0 balance. 100% effective 1s unreasonable. Demand
satisfaction is a measure of effectiveness, and Health
Services Command stipulafes that level to be 90%-100%.

-There is more than one measure used. Demand
satisfaction rate, demand accommodation rate,and 0 balance
rate. 3actually, these three measures tie in to both
efficiency and effectiveness. If you run an efficient
system, you should have low 0 balances. Inventory accuracy
appiies too. To be 100% effective, there are management
objectives, which are specified percentages which we should
be meeting. These are 75% for demend accommodation, and 95%
for demand satisfaction. The acceptable level is the
management level, which is a range of the percentage which
we should be meeting. For demand accommodation, you should
accommodate a request 65%-85% of the time. For demand
satisfaction, the management level is 90%-100%.

-The measurement used is demand satisfaction. To be
100% effective would mean that you must meet alil
requirements, but I think that's unreasonable. The
acceptable level is to have 5%-8% zero balance variance on
our stocked lines.

Question 22. Who determines the standard by which the
acceptable level is measured?

98




v e )

w
'
Lot

- ——

s
)
[—

- uo groups of people. 'The fivst is Lhe boss, whether- ;
that. be -theé .Hospital Commander, the-Deputy Coﬂmander for o ’
Banxn1strat‘on the Deouty Comnanderq Clln‘ca] Se:vzcef Ko} .
the Chief’ Nurse. These 1nd1v1uuals lean on-me Hhen I'neea i E
to be. The second is the customer. If thiey aren't happy; -
then I'm not doing my job properly.

-Heal th- Services "Command,. ouxr major command, and the
Department of the Army. :
Health Services Conmand and ‘the Departnent of the !

Army.
-7he Department of the Army and :Bealth Serv1ces Command.
Health Services Command uses .Army Regulation 40-61 as their
: gufdanue, and most of.the regulations are -prett¥ feasqnablﬂ
for operating your medical. account, .
-Health Services Command ‘sets the standards by which we
operate through Army WRegulation 40- 61. -

Question 22. Is the customer involved in the measurement of
-the acceptable ievel for effxczenc1 and/or effectiveness?
If ves, can you describe the customer’s 1nvolv=ment’

~Yes. The customer i& the be all and end a2il. They
-determine everyihing.

-fio, the customer is not.

-No, they aren't.

-Indirectly. They don't have any say in tie statistic
we produce. Based on their requirements, we determine our
performance indicators, such as demand accommodation and
demand satisfaction. The customer'’s requirements could .
change month by menth, and the Medical Supolv Officer would
either meet or-not meet the perfoimdnce indicators.

-Tney are somewhat. They must -be aware that when they
get supplies from us, they must do it in a consistent
> manner. Thé customer must understand how their demand

requests affect us. it is difficult to build seasonal
demands into an automated system.
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